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Authority: The original Watershed Plan-Environmental Impact Statement (Plan-EIS) was prepared in 1987 and works of 

improvement were installed under the authority  of the Watershed Protection and Flood Prevention Act of 1954 (Public 

Law 83-566), as amended. The works of improvement included in this Supplemental Watershed Plan and 

Environmental Assessment (Plan/EA) comply the Flood Prevention Act of 1954 (Public Law 83-566), as amended by 

Section 313 of Public Law 106-472. This Plan-EA has been prepared in accordance with the National Environmental 

Policy Act of 1969 (NEPA), Public Law 91-190, as amended (42 USC 43221 et seq.). 

Abstract: The Final Watershed Plan ð Environmental Impact Statement for South Delta Watershed was prepared in 

1987.  The Plan-EIS described works of improvement òformulated for purposes of reducing flood and drainage 

damages to cropland and to reduce damages to the soil resource base caused by erosion.ó  Works of improvement 

evaluated in the 1987 Plan-EIS included òchannel improvements to watershed channels and the installation of land 

treatment measures, overfall pipes, to reduce erosion damages.ó  This document, the South Delta Watershed 

Supplemental Watershed Plan and Environmental Assessment (Plan-EA) updates the 1987 Plan-EIS.   The Plan-EA 

evaluates ditch modification alternatives that address flood and drainage damages to cropland, erosion damages to 

the soil resource base, and sedimentation damages to watershed streams and channels. Proposed works of 

improvement include several ditch modifications.  The Plan-EA provides information and data to support the most 

technically, economically, socially, and environmentally defensible alternative for ditch modification, as determined in 

consultation with Natural Resources Conservation Service (NRCS), the Mississippi Soil and Water Conservation 

Commission (MSWCC), the local project Sponsor as well as cooperating and consulting agencies and stakeholders. 

The proposed ditch modifications  do not reduce the environmental quality of the watershed. This document fulfil ls the 

requirements of NEPA.  

COMMENTS: Submit comments and inquiries on or before _________________________ to:  
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SUPPLEMENTAL PLAN AND ENVIRONMENTAL ASSESSMENT 

SOUTH DELTA WATERSHED PLAN  

HUMPHREYS, SHARKEY, AND YAZOO COUNTIES, M ISSISSIPPI 

SEPTEMBER 2019 

 

EXECUTIVE SUMMARY : 

 

AUTHORIZATION: Public Law 83-566 as amended (16 U.SC. Section 1001 et. Seq.) 1954 

ADDITIONAL SPONSORING LOCAL ORGANIZATION (SLO) 

Mississippi Soil and Water Conservation Commission 

680 Monroe Street, Suite B 

Jackson, Mississippi 39202 

ORIGINAL SPONSORS 

Atchafalaya Drainage and Levee District 

Silver Creek Drainage District 

Straight Bayou Drainage District 

Humphreys County Soil and Water Conservation District 

Sharkey County Soil and Water Conservation District  

Yazoo County Soil and Water Conservation District 

PROPOSED ACTION 

This Watershed Plan-Environmental Assessment (Plan-EA) is a Supplement to the South Delta Watershed Plan and 

Environmental Impact Statement (Plan-EIS) issued in 1987.  This document evaluates the technical and financial 

feasibility of installing works of improvement on  approximately 33 miles of project ditches. The project is located 

entirely west of the Lower Auxiliary Channel and includes project channels Main Ditch B, Main Ditch C, Ditch C-1, 

Ditch C-2, and Ditch L. The works of impro vement include clearing and snagging, ditch reshaping (widening and 

positive grading), selective culvert replacement, land treatment measures (overfall pipes), and a grade control 

structure on Main Ditch C.  

A Watershed Plan ð Environmental Impact Statement (Plan-EIS) for the South Delta Watershed was prepared in 1987. 

The Plan-EIS proposed channel modifications within what the report entitled the South Delta Watershed, including 

works of improvement in the form of channel construction, ditch widening, and clearing and snagging. The Plan-EIS 

also included land treatment measures in the form of  sediment control structures (overfall pipes) along some 

watershed ditches. The purpose of the proposed work presented in the 1987 Plan-EIS was to reduce the flooding and 

poor drainage damage to cropland and to reduce erosion damages to the soil resource base and sedimentation 

damages to the watershed streams and channels. 

As customary in a supplemental document, data from the 1987 Plan-EIS has been verified and used in the 

preparation of this document.   The proposed works of improvement  in this Plan-EA include select works of 

improvement  proposed in the 1987 Plan-EIS but never completed , specifically, improvement s along Main Ditch B, 

Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L (refer to the Project Map in Appendix B), the installation of a grade 

control structure at Main Ditch C at the Satartia Road bridge upstream of the confluence with the Sunflower River, 

and the installation of overfall pipes  on non-project ditches. The proposed works of improvement in the 1987 Plan-

EIS did not include culvert upgrades and the construction of a channel segment connecting Ditch L to Main Ditch C. 

PURPOSE AND NEED 
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The purpose of the project (Project Purpose) is to reduce flood and drainage damages to cropland in affected area, 

reduce erosion damages to the soil resource base, and reduce sedimentation damages to the watershed streams and 

channels. Additionally, the purpose of the project is to ensure that ditches comply with applicable design, 

performance, and safety criteria. 

The need for the project  (Project Need) arises from damages to cropland, streams and channels resulting from 

flooding, erosion, and poor drainage in the South Delta Watershed. Cropland, streams, and channels are being 

damaged by flooding, erosion, and sedimentation. The proposed project is needed to provide drainage and erosion 

reduction to cropland, channels and streams and address applicable NRCS and State of Mississippi standards and 

design criteria for cropland drainage and erosion control.  

PREFERRED ALTERNATIVE 

The preferred alternative is the NED Alternative and primarily consists of ditch modifications including clearing and 

snagging and reshaping along approximately 33 miles of existing ditches.  Works of improvement also include land 

treatment  measures and a grade control structure on Main Ditch C at the Satartia Road bridge.  The land treatment 

will be in the form of slotted inlet pipes (overfall pi pes) installed at intervals of approximately 0.5 mile along each ditch 

with the recommendation that landowner also i nstall field borders and filter strips where possible.  The grade control 

structure will be installed on Main Ditch C on the upstream side o f the Satartia Road Bridge near Holly Springs, MS.   

RESOURCE INFORMATION  

Resource information is summarized in Table S-1 and described below.  

Table S-1.  Resource Information  

Resource Data 

Location of Project: Humphreys, Sharkey, and Yazoo Counties 

Hydrologic Unit Code (HUC) 08030207 

HUC Watershed Name Big Sunflower River Watershed 

Congressional District Mississippi U.S. Congressional District 2 

Approximate Project Drainage Areas 

Main Ditch B 11,798 acres (18 sq. mi.) 

Main Ditch C 8,177 acres (13 sq. mi.) 

Ditch C-1 3,591 acres (6 sq. mi.) 

Ditch C-2 942 acres (1 sq. mi.) 

Ditch L 1,084 acres (2 sq. mi.) 

Total 25,646 acres (40 sq. mi.) 

Primary Land Uses Within 

Drainage Areas 

Acres 

(Approximate)   

Percent of Total Drainage 

Area 

Open Water 575 2 

Developed 855 3 

Forested 2 ~ 

Grassland/Pasture 2 ~ 

Cultivated Crops 21,050 78 

Wetlands 3081 12 

Land Use Source: National Land Cover Database. 2011 

Location 
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The 1987 Watershed Plan ð Environmental Impact Statement (Plan-EIS) for the South Delta Watershed described the 

South Delta Watershed as an area that encompassed approximately 223,225 acres (349 square miles) in Humphreys, 

Sharkey, and Yazoo Counties. The South Delta Watershed was bounded by the west and south by the Sunflow er River, 

on the east by the Yazoo River and Wolf and Broad Lakes, and on the north by a line running generally east and west 

between the Sunflower and Yazoo Rivers and does not conform to any natural boundary.  

The Project Area is now more accurately described as being located within the Big Sunflower River Watershed (HUC 

08030207). The Big Sunflower River Watershed (BSRW) covers approximately 2,958 square miles in northwest 

Mississippi. On the western side, the watershed is bounded by the Mississippi River.  The southeastern portion of the 

BSRW is bounded by the Lower Auxiliary Channel of the Yazoo River (also referred to as the Will M. Whittington 

Auxiliary Channel). This channel is leveed on each side.   

The majority of the BSRW lies within Coahoma, Bolivar, Sunflower, Washington, Humphreys, and Sharkey counties with 

smaller portions in Leflore, Tallahatchie, Yazoo, and Tunica counties in Mississippi.  This area is well known for 

agriculture and referred to as the Yazoo Delta. The Yazoo Delta is an area of intensive crop production, mainly 

soybean, corn, rice, and cotton. The Big Sunflower River joins the Yazoo River near Vicksburg and drains into the 

Mississippi River a few miles south of Vicksburg. 

The current project area is located entirely west of the Lower Auxiliary Channel and includes improvements on the 

follo wing project channels: Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L.   Refer to Figure S-1 for the 

location of project channels included in this study. 
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Figure S-1-1.  Project Location  

 

Climate 

Based on Yazoo City data, the average annual precipitation is 58.34 inches. Approximately 35.23 inches of 

precipitation occur during the crop growing season of April through November. The  wettest month is December with 

an average of 6.22 inches and the driest month is September with an average of 2.99 inches. The average annual 

temperature is 63.9 degrees Fahrenheit. January is the coldest month with an average low temperature of 34 degrees 

and an average high temperature of 54 degrees and July is the hottest month with an average low temperature of 72 

degrees and an average high temperature of 91 degrees (www.usclimatedata.com). The average length of the growing 

season in Yazoo County is about 292 days between the last killing frost in March and the first k illing frost in Novembe r 

(USDA 1975).  

Topography and Drainage 

The Project Area is located within the southern portion of the Mississippi Delta physiographic region. The Mississippi 

Delta or òDeltaó refers to the large alluvial plain that extends from Memphis, Tennessee south to Vicksburg, 

Mississippi. It is roughly elliptical in shape, approximately 200 miles long and approximately 75 miles wide at the 

widest point. The Delta is bound on the west by the Mississippi River and on the east by steep bluffs that rise 

approximately 300 feet above the elevation of the Delta.  
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Major watercourses within the watershed include Straight Bayou, Silver Creek, Big Widow Bayou, Dowling Bayou, 

Panther Creek, the Holly Bluff Cutoff on the Big Sunflower River, and the Lower Auxiliary Channel of the Yazoo River. 

The main channels in the watershed drain into either the Sunflower River or into relief channels along the Lower 

Auxiliary Channel. In addition to these main channels, there have been approximately 236 miles of primary channels 

installed in the watershed by Drainage Districts, Army Corps of Engineers, and private landowners and an additional 

384 miles of farm channels installed by landowners (USDA 1987). 

The natural streams in the watershed are bordered by natural levees which limit local drainage. The majority of runoff 

is now handled by manmade channels to alleviate these drainage constraints. Many of the smaller streams and 

tributaries are ephemeral in nature and may dry up or have reduced flows for extended periods. Flow of streams in the 

watershed has been altered by land use change and agricultural drainage activities. Larger intermittent streams in the 

watershed have reduced capacity due to sedimentation (USDA 1987).   

Land Use 

Land use within the region is predomin antly agriculture in the form of cultivated crops . Segments of Main Ditch C, 

Ditch C-1, and Ditch L flow adjacent to or through Panthe r Swamp National Wildlife Refuge (NWR).  Segments of Main 

Ditch C also flow through the Big Twist Mitigation Area, which is within the Panther Swamp NWR.  A map displaying 

the Big Twist Mitigation Area is provided  in Appendix C, page C-86. 

Population and Demographics 

Table S-2 provides social and economic data for Yazoo, Humphreys, and Sharkey Counties.  

Table S-2.  Social and Economic Profile  

Subject  Yazoo Co. 
Humphreys 

Co. 
Sharkey Co. Mississippi  

United 

States 

Population  27,264 8,822 4,662 2,988,726 321,004,407 

Race Statistics 

White alone, not Hispanic or Latino 40.2% 21.9% 25.5% 56.9% 73% 

Black or African American alone 57.8% 75.9% 73.8% 37.7% 12.7% 

Hispanic or Latino 5.6% 2.7% 0.4% 3.1% 17.6% 

American Indian and Alaska Native 0.4% 0.1% 0.0% 0.6% 0.8% 

Asian, alone 0.6% 0.1% 0.4% 1.1% 5.4% 

Native Hawaiian or other Pacific Islander 0.0% 0.0% 0.0% 0.1% 0.2% 

Two or more races  1.0% 1.1% 0.0% 1.2% 3.1% 

Economic Statistics  

Per Capita Income $16,756 $13,977 $15,430 $21,057 $31,177 

Median Household Income  $27,560 $23,442 $28,878 $39,665 $57,652 

Number of Households 8,754 3,058 1,804 1,098,803 $118,825,921 

Median Value of Owner-occupied Housing Units $72,100 $61,500 $52,600 $105,700 $193,500 

Persons in Poverty 34.5% 42.5% 31.4% 20.8% 14.6% 

Source: US Census Bureau 2012-2016 American Community Survey 5-year estimates 

 

Resource Concerns  

Potential resource concerns identified during the scoping process include: erosion and sedimentation; flood damage; 

prime and unique farmlands and wetlands. Additional resources evaluated during scoping included: air quality/clean 

air; cultural resources/historic properties; threatened and endangered species; fish and wildlife resources; floodplain 

management; land use; migratory birds; public health and safety; riparian areas; water quality; and waters of the U.S.  
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ALTERNATIVES CONSIDERED 

Evaluation of a set of alternatives was necessary to provide an effective solution to meet the needs of the project .  A 

multi -solution alternative is the approach taken in this EA/Watershed Plan. 

Description of Alternatives 

(1) Future Without Project (FWOP) and (2) National Economic Development (NED) Plan, which is also the Preferred 

Alternative.  

Table S-3 summarizes alternatives considered during the development of the Watershed Plan-EA.  

 

Table S-3.  Alternatives Considered  

Alternative  Summary of Alternative  

Screening Method  
Carried 

Forward 

for 

Detailed 

Study?  

Estimated  

Cost  

P
ro

je
c
t 

P
u
rp

o
s
e

 M
e

t
 

P
ro

je
c
t
 

N
e

e
d
 M

e
t

 

Alternative 1:  

No Action/  

Future Without 

Federal Project  

¶ Clearing and Snagging (estimated action taken twice 

over 50-year life of project) 
$1,414,200   Yes 

Alternative 2: 

Ditch  

Modifications  

¶ Clearing and Snagging 

¶ Ditch Reshaping 

¶ Culvert Improvements 

¶ Land Treatment (Overfall Pipes) 

¶ Channel Construction (0.20-mile segment) 

¶ Main Ditch C Grade Control Structure at Satartia Road 

Bridge 

$16,777,700 P P Yes 

 

Mitigation  

Impacts to waters of the U.S. (including wetlands) were taken into consideration during the design of the proposed 

project. As such, impacts to waters of the U.S. have been avoided and minimized to the extent practicable. There may 

be minor impacts to wetl ands associated with ditch widening and access. Compensatory mitigation for impacts to 

wetlands may be required but is dependent on final design and access.  

The USACE has agreed to become a cooperating agency for this EA. The USACE has indicated that òthe routine 

maintenance of existing farm ditches is generally exempt from regulation under Section 404 of the Clean Water Act, 

provided the ditches have been maintained in the past, the work does not affect adjacent wooded or naturally 

vegetated wetlands and there is not a change in use or conversion to uplands. Maintenance includes the excavation of 

accumulated sediments back to original contours and re-shaping of the side-slopes. The construction of grade control 

structures, clearing and snagging of vegetation in the channel or to gain access may require a permit from this office. 

A field visit will be required before a final determination of permit requirement s can be made for the project.ó 
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In addition, the Preferred Alternative is not expected to adversely impact wetlands, floodplains, cultural resources, or 

endangered species1, no mitigation is proposed for these resources. 

PROJECT COSTS 

Tables S-4 describes the Project costs for the Preferred Alternative.  

Table S-4.  Estimated Project Costs  

Works of Improvement: 
 

Main Ditch B 
Ditch C1 
Ditch C2 

Main Ditch C 
Ditch L 

Source 

Total Costs1 
PL 83-566 Funds2 Other Funds 

$ % $ % 

Construction  $ 10,560,200  88%  $   1,508,600  13%  $          12,068,800  

Engineering  $   3,278,600  100%  $              -    0%  $            3,278,600  

Real Property Rights  $              -    0%  $      892,600  100%  $               892,600  

Project Administration  $      468,400  100%  $              -    0%  $               468,400  

Permits  $              -    0%  $        69,200  100%  $                 69,200  

Total Costs  $ 14,307,200  85%  $   2,470,400  15%  $          16,777,600  

Annual O & M Costs  $              -    0%  $        60,600  100%  $                 60,600  

1 Price base 2019          May-2019 

2 Maximum PL-83-566 cost-share is 100% of construction and engineering costs for works of improvement for flood damage reduction 
and 75% of the construction of works of improvement for agricultural water management.  No cost sharing is available to acquire 
land, easements or right-of-way as will be needed in connection with works of improvement. Not all cost-sharable items are included 
in the table, such as non-NRCS technical and engineering assistance for initial project planning. 

PROJECT BENEFITS 

Monetary Benefits 

Tables S-5 describes the Project benefits for the Preferred Alternative. 

 

 

 

 

 

 

 

 

1 Potential impacts to the northern long-eared bat are exempt under the 4(d) rule. This project may rely on the Serviceôs January 5, 
2016, Programmatic Biological Opinion on Final 4(d) Rule for the Northern Long-Eared Bat and Activities Excepted from Take 
Prohibitions to fulfill its Section 7(a)(2) consultation obligation. 
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Table S-5.  Estimated Project Benefits  

Item 

Estimated Average Annual Monetary Benefits1 

Evaluation Unit 4 
(Main Ditch B) 

Evaluation Unit 
5 

(Ditch C2 and 
 Main Ditch C) 

Evaluation Unit 
6 

(Ditch C1) 

Evaluation Unit 10 
(Ditch L) 

Flood Damage Reduction         

Cropland  $         461,000   $         312,100   $         165,900   $           23,700  

Agricultural Water Management         

Drainage  $         461,000   $         312,100   $         165,900   $           23,700  

Other Benefits         

Avoided Cost2  $                 -     $                 -     $                 -     $                 -    

Total Monetary Benefits  $         922,000   $         624,200   $         331,800   $           47,400  

1 Price base 2019       May-2019 
2 Per Economic and Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies, 1.7.2 (b) (3) - 
the avoided cost of the most likely alternative to the planned action. 

 

Other Benefits 

The Preferred Alternative includes these additional benefits: 

Short-term utilization of unemployed/underemployed labor during installation period.  

Maintained land values 

Shorter inundation period of rural roads  

 

Benefit to Cost Ratio 

The Benefit to Cost Ratio for each Evaluation Unit in the Preferred Alternative can be found in Table S-6. 

Table S-6.  Estimated Project Benefits  and Costs 

Item 
Evaluation Unit 4 

(Main Ditch B) 

Evaluation Unit 5 
(Ditch C2 and 
 Main Ditch C) 

Evaluation Unit 6 
(Ditch C1) 

Evaluation Unit 
10 

(Ditch L) 

Average Annual Benefits 1  $         922,000   $         624,200   $         331,800   $           47,400  

Average Annual Costs 1,2  $         278,900   $         279,200   $           75,700   $           31,800  

Net Economic Benefits  $         643,100   $         345,000   $         256,100   $           15,600  

Benefit Cost Ratio 3.31:1 2.24:1 4.38:1 1.49:1 

Period of Analysis  53 years   53 years   53 years   53 years  

Project Life  50 years   50 years   50 years   50 years  

1 Price base 2019        May-2019 

2 Amortized over 53 years at 2.75%, includes Operation and Maintenance. 

 

Net Economic Benefits 

The estimated value of annual net economic benefits for the Preferred Alternative is $1,244,200. 
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Period of Analysis and Project Life  

The period of analysis and Project life is 50 years plus 3 years for implementation. 

ENVIRONMENTAL EFFECTS 

Table S-7 describes the resource concerns identified during project scoping and summarizes the potential impacts 

related to the proposed Action.  

 

Table S-7.  Summary of Relevant Resource Concerns and Effects of Preferred Alternative  

Resource Concerns Summary of Effects of Preferred Alternative  

Air Quality/Clean Air Act   ¶ There will be some temporary effects during construction (dust and exhaust). 

Cultural R esources ¶ No impacts to cultural resources are anticipated as proposed modifications are 

on existing ditches.  

¶ A cultural resources field survey was completed for the new proposed ditch 

segment at the upstream terminus of Ditch L.  The survey revealed no cultural 

resources at this location. 

¶ MDAH recommended monitoring during construction.  

Endangered and 

Threatened Species  
¶ No critical habitat was identified in the Project area.  

¶ The project òmay affectó the northern long -eared bat2; potential impacts to thi s 

species are not prohibited under the 4(d) rule. 

¶ Project òmay affect, but is not likely to adversely affectó the wood stork, 

rabbitsfoot mussel, and sheepnose mussel. 

¶ USFWS concurrence with these determinations is provided in a letter dated June 

18, 2020 (Appendix A). 

Environmental Justice  ¶ No disproportionate adverse effects are anticipated to any ethnically, racially, or 

socioeconomically disadvantaged families or groups. 

Erosion and 

Sedimentation /Soil 

Resources  

¶ Decreases in erosion (especially ephemeral gully erosion) and downstream 

sedimentation by installation of overfall pipes . 

¶ Other land treatment measures such as field borders and filter strips, if 

implemented by landowner, will reduce erosion. 

¶ Temporary erosion and sedimentation impacts could occur during ditch 

modification activities.  

Fish and Wildlife  
¶ Aquatic habitat would benefit from reduction of erosion and sedimentation.  

¶ Clearing and snagging operations within the ditches will reduce woody 

vegetation that may provide habitat and cover for aquatic and semi-aquatic 

species.  However, clearing and snagging activities will be limited to that 

 

 

 

 

 

2  This project may affect the threatened Northern long-eared bat; therefore, consultation with the Service pursuant to Section 
7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, as amended; 16 U.S.C. 1531 et seq.) is required. However, based on 
the information you provided, this project may rely on the Serviceôs January 5, 2016, Programmatic Biological Opinion on Final 4(d) 
Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions to fulfill its Section 7(a)(2) consultation 
obligation. 
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Resource Concerns Summary of Effects of Preferred Alternative  

necessary to maximize capacity and provide positive drainage along the project 

ditches. 

¶ Approximately 3.4 acres of forested habitat adjacent to ditches may be impacted 

because of ditch widening. 

¶ Approximately 13.5 acres of forested habitat adjacent to ditches may be 

temporarily impacted dur ing project activities for access. 

¶ The project also includes the installation of overfall pipes with water level control  features. 

Landowners controlling these structures will be given guidance in the proper utilization of 

these structures for waterfowl management. Overfall pipes are expected to reduce erosion 

as well as increase potential winter waterfowl habitat. The reduction of sediment entering 

downstream watersheds will have a positive effect on fish reproduction by reducing the 

negative impacts of siltation on fish eggs. 

Floodplain Management  ¶ No changes to the regulatory 100-yr flood elevations or existing FEMA-

designated Special Flood Hazard Area.  Since the SFHA is related to backwater 

flooding from the Big Sunflower River, reducing localized flooding will have no 

effect on the FEMA-designated SFHA.  Our project does not affect floodplain 

levels caused by backwater from the Big Sunflower River. 

Flood Damage  ¶ Provides flood damage reduction benefits to approximately  1,200 acres of 

cropland. 

Invasive Species  ¶ Clearing and snagging could allow for expansion of invasive species currently in 

the area. 

¶ Seeding with native species reduces risk of spread of invasive species. 

Land Use ¶ No impacts to land use expected.   

Migratory Birds/Bald and 

Golden Eagle Protection 

Act  

¶ Migratory birds and their nesting activities would be temporarily disturbed if 

construction takes place between April 1 and July 15.  

¶ Net increase in winter waterfowl habitat anticipated due to the inst allation of 

berms/overfall pipes adjacent to ditches. 

Parklands/Natural Areas  ¶ Modifications to ditches within the Panther Swamp NWR will promote proper 

drainage. 

¶ Clearing and snagging of project ditches will occur along approximately 7 miles 

of ditches within federally managed lands.  

¶ Approximately 5.5 miles of ditches will be widened within  or adjacent to 

federally management lands. Work within these areas (Panther Swamp NWR, Big 

Twist Mitigation Area, and/or Wetlands Reserve Program) will not be conducted 

without coordination with USACE and USFWS. 

Prime and Unique 

Farmlands  

¶ Implementation of this alternative provides flood reduction on approximately 

1,200 acres of prime farmland as well as an indirect benefit of shortened duration 

of flooding in additional areas.  

Riparian Areas  ¶ Clearing and snagging for ditch maintenance would impact woody vegetation 

within the confines of the ditch banks; however, adjacent forested areas would 

generally not be impacted. 

¶ Clearing of riparian areas within the Panther Swamp NWR will be avoided to the 

extent practicable but may be necessary along the edge of ditches for access 

purposes.  Other forested areas outside of the immediate vicinity of the ditches 

will not be impacted.  

¶ Approximately 3.2 acres of easement in the form of a 15-foot  access easement 

along the west side of Ditch C will be acquired. 
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Resource Concerns Summary of Effects of Preferred Alternative  

Water Quality  ¶ Water quality within the project area would be expected to benefit from the ditch 

modifications proposed under this alternative as a result of installation of overfall 

pipes which reduce ephemeral gully erosion and siltation of receiving streams. 

Waters of the  US /  Clean 

Water Act  
¶ Preferred alternative includes modifications to existing ditches, some of which 

may be considered waters of the U.S. 

¶ Material will be placed in, or dredged within, the bed and banks of a jurisdictional 

water.  

¶ Potential temporary impacts to water quality in the form of turbidity associated 

with construction activities, would be reduced through implementation of BMPs.  

Wetlands   ¶ Based on the NWI maps, approximately 1,900 acres is classified as wetland or 

open water within the project area.  

¶ Approximately 40,000 feet (7.5 miles) of ditch modifications are proposed on 

segments adjacent to NWI-mapped and/or Wet lands Reserve Program lands. 

Impacts to the wetlands will include selective tree removal during installation.  

Detailed figures provided in Appendix C, pages C-9-16 

¶ Impacts to the hydrology of adjacent wetlands is not anticipated.   

¶ Where channels pass through or adjacent to wetlands, best management 

practices will be applied during construction to protect wetlands.  

¶ Impacts to the wetlands will include selective tree removal during installation.  

¶ Approximately 3.4 acres of forested wetland adjacent to project ditches may be 

impacted because of ditch widening.  

¶ Impacts to the hydrology of adjacent wetlands is not anticipated.  No loss of 

wetlands is anticipated. 

¶ The Sponsor will secure applicable CWA permits prior to project implementation.  

 

 

M AJOR CONCLUSIONS 

Based on review of the Project Purpose and Project Need, the overall impacts on human and natural environmental 

resources, and consideration of the NED Alternative, the Preferred Alternative is to conduct ditch modifications along 

Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L.  Refer to the Project Map in Appendix B for ditch 

locations and affected area. The Preferred Alternative also includes the implementation of accelerated land treatment 

(overfall pipes) and a grade control structure at Main Ditch C at the Satartia Road bridge upstream of the confluence 

with the Big Sunflower River.  

AREAS OF CONTROVERSY 

No areas of controversy were identified. 

ISSUES TO BE RESOLVED 

No issues to be resolved were identified. 

EVIDENCE OF UNUSUAL CONGRESSIONAL OR LOCAL INTEREST 

No evidence of unusual congressional or local interests was identified. 

COMPLIANCE CERTIFICATION 

Is this report in compliance with executive orders, public laws, and other statutes governing the formulation of water 

resource projects? Yes_X_ No___.
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1.0 PURPOSE AND NEED FOR ACTION 

 CHANGES REQUIRING PREPARATION OF A SUPPLEMENT 

A Watershed Plan ð Environmental Impact Statement (Plan-EIS) for the South Delta Watershed was prepared in 1987 

under the Authority of the Watershed Protection and Fl ood Prevention Act, Public Law 83-566, as amended (16 USC 

1001-1008).  The 1987 Plan-EIS was prepared by the following entities: Atchafalaya Drainage and Levee District; Silver 

Creek Drainage District; Straight Bayou Drainage District; Humphreys County Soil and Water Conservation District; 

Sharkey County Soil and Water Conservation District; Yazoo County Soil and Water Conservation District; U.S. 

Department of Agriculture, Soil Conservation Service; and U.S. Department of Agriculture, Forest Service.  

The 1987 Plan-EIS evaluated several ditch modifications within what the report entitled the South Delta Watershed, 

including ditch improvements in the form of new ditch realignment, ditch enlargement, and ditch clearing and 

snagging. The Plan-EIS also included land treatment measures such as sediment control structures (overfall pipes) 

along the watershed ditches. The purpose of the proposed work presented in the 1987 Plan-EIS was to reduce the 

flooding and poor drainage damage to cropland and to reduce erosion damages to the soil resource base and 

sedimentation damages to the watershed streams and channels. 

This Supplemental Watershed Plan-Environmental Assessment (Plan-EA) serves, in part, as an update for select 

remaining works originally proposed in the 1 987 Plan-EIS.  A Supplement is required for modifications to the 

proposed action as well as the age of the original Plan-EIS.  The status of works of improvement proposed in 1987 

Plan-EIS, this current Plan-EA are listed below and shown in Figure 1-1. 

Original Works from 1987 Plan-EIS that are proposed in this Plan-EA: 

Main Ditch B 

Main Ditches C, C-1, C-2 

Ditch L 

Ditch C Grade Control Structure 

Land Treatment (Overfall Pipes) 

 

Modifications to Works Proposed in 1987 Plan-EIS: 

Ditch L new channel segment (0.20 miles) 

Culvert Upgrades 

 

Works Proposed in 1987 Plan-EIS and completed: 

Main Ditch A 

Lateral 1 

Ditch H  

Lateral 6 

Ditch E 
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Figure 1-1.  Original and Proposed Works  

As customary in a supplemental document, data from the 1987 Plan-EIS has been verified and used in the preparation 

of this document.   The proposed works of improvement  in this Plan-EA include select works of improvement 

proposed in the 1987 Plan-EIS but never completed, specifically, improvements along Main Ditch B, Main Ditch C, 

Ditch C-1, Ditch C-2, and Ditch L (refer to the Project Map in Appendix B) and the installation of overfall pipes  on non-

project ditches. The proposed works of improvement  in this Plan-EA also includes the installation of a grade control 

structure at Main Ditch C at the Satartia Road bridge upstream of the confluence with the Sunflower River.  

 PROBLEMS AND OPPORTUNITIES 

The Sponsors have identified flooding, poor drainage, erosion and sedimentation as major problems w ithin the 

affected area, defined as the drainage basins of Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L.  This 

collective drainage area is approximately 25,646 acres (40 sq. mi.) in size and consists predominantly of cropland 

(~21,050 acres).  

Erosion Damages 

Sheet, rill, and ephemeral gully erosion on cropland adjacent to the ditches causes damage to much of the affected 

area.  The ephemeral gully erosion and sedimentation is caused by uncontrolled water entering the channels in 

numerous locations.  Much of this sedimentation is deposited in the ditch at or near its point of entry.  Because of the 

rills and gullies that are formed in the fields, this l and must be disked and smoothed each spring prior to planting.   
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The Revised Universal Soil Loss Equation (RUSLE) was used to calculate an average annual erosion rate in the 

watershed.  Some assumptions were made to a few of the parameters (slope and cover management) because of the 

scale of the model.  Soil loss was predicted to be approximately 8.2 tons per acre producing a gross erosion within the 

affected area of approximately 210,000 tons.  It is estimated that approximately 30% of gross erosion sediment is 

delivered out of the watershed at various outlets which equates to approximately 63,000 tons for this project area.  

The remaining 147,000 tons are deposited at various points within the watershed such as on fields, ditches, streams, 

wetlands, and lakes.  These streams, wetlands and lakes are being polluted by the sediment and attached chemicals 

from the watershed. 

Overfall pipes have been proposed for the purpose of reducing ephemeral gully erosion and sediment deposit in 

channels.  Overfall pipes are the only practical means of reducing these damages.  The benefits from these pipes are in 

the reduced maintenance on the channels and smoothing of ephemeral gullies.  In addition to overfall pipes, the 

installation of other land conservation measures such as field borders and filter strips would further reduce 

sedimentation in channels by controlling sheet and rill erosion.  One of the largest conservation measures that can be 

implemented is in the farming practices themselves.  No-till practices have increased nationwide and especially in the 

Delta.  These no-till practices reduce the sediment load and are reflected in the cover management component in the 

RUSLE equation. 

Flooding and Impaired Drainage 

Annual damages from flooding and inadequate dr ainage within the affected area is estimated to be $1.9M.  Rural 

roads within the affected area are inundated for several days, resulting in inconvenience and delays for rural 

population, including schools, mail delivery, medical travel and fire protection .   

The damages associated with flooding and drainage are similar and include such problems as delayed seedbed 

preparation resulting in planting crops past optimum planting dates, uneven crop stands, weed control problems, 

poor crop growth, and loss of crop stands due to extended inundation.  When flooding occurs in the fall, harvesting is 

delayed. These problems result in reduced yields and reduced quality of harvested crops.  These problems also occur 

most often in the spring and fall; however, periods  of wet weather can occur at any time during the growing season. 
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Water Quality 

Water quality in lakes and streams in this watershed is significantly affected by agricultural practices. Of the 25,646 

acres within the affected area, about 21,050 acres are used as cropland.  The majority of sediment reaching lakes and 

streams is the result of erosion on cropland.  The sediment reaching lakes and streams consists mainly of silt and clay.  

It is generally accepted that silts and clays from agricultural areas carry with them adsorbed chemical pollutants, 

especially pesticides.  A Total Maximum Daily Loads (TMDL) for the Legacy Pesticides, DDT and Toxaphene in the 

Yazoo River Basin was prepared by MDEQ and approved by the EPA in 2005.  The following table provides detailed 

information on TMDLs applicable to this Plan-EA. 

Table 1-1.  Total Maximum Daily Loads for Applicable Waters  

TMDL ID  DATE NAME APPLICABLE WATERS CAUSES 

35455 06/11/2008 TOTAL MAXIMUM DAILY LOADS FOR TOTAL 

NITROGEN AND TOTAL PHOSPHORUS IN SILVER 

CREEK, YAZOO RIVER BASIN, MISSISSIPPI 

SILVER CREEK NUTRIENTS 

12247 11/04/2005 Total Maximum Daily Loads For The Legacy 

Pesticides, DDT and Toxaphene, In The Yazoo 

River Basin 

BIG SUNFLOWER RIVER PESTICIDES 

 

Implementation  of erosion control practices that reduce sheet and rill erosion in the project area will benefit water  

quality by reducing the amount of sediment and associated pesticides and nutrients reaching lakes and streams, 

especially field practices that promote soil, nutrient, and pesticide management . 

Opportunities of the Preferred Alternative .  The following opportunities  will be recognized by implementing the 

Preferred Alternative. Quantification of these opportunities will be provided in other sections of this report a s 

necessary. 

¶ Increase agricultural land values due to lower risk of flooding . 

¶ Maintain existing fish and wildlife  habitats. 

¶ Improve water quality  by reducing erosion and sedimentation impacts  

 PURPOSE 

The purpose of the project (Project Purpose) includes the following:  

¶ Reduce flood and drainage damages to cropland, reduce erosion damages to the soil resource base, and 

reduce sedimentation damages to the watershed streams and channels.  This purpose/goal is difficult to 

quantify, so our engineering models were developed to provi de the most benefit with the most 

reasonable cost. 

 NEED 

The need for this Supplemental Watershed Plan (Project Need) for works of improvement on Main Ditch C, C-1, C-2, L 

and Main Ditch B arises from damages to cropland, streams and channels resulting from flooding, erosion, and poor 

drainage in the South Delta Watershed (Project area). Within the Projectõs affected area, approximately 4,100 acres of 

cropland are being damaged by flooding  that amounts to approximately $1.9 million in damages f or each flood event.  

Approximately 21,050 acres incur ephemeral gully erosion and resulting sedimentation. The proposed project is 

needed to provide drainage and erosion damage reduction to cropland, lakes and streams and address applicable 

NRCS and State of Mississippi standards and design criteria for cropland drainage and erosion control. 
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2.0 SCOPE OF ENVIRONMENTAL ASSESSMENT 

 SCOPING PROCESS 

The scoping process for the development of the Plan -EA involved site investigations, public meetings, and 

consultations with jurisdictional agencies. This included a public meeting with , stakeholders and the public on July 10, 

2018. The meeting was held at the USDA Service Center, 220 Wyeth Drive, Suite C, Yazoo City, MS. The scoping 

process identified the (1) objectives, needs, and primary concerns for the SLO, (2) the relevant issues, and (3) the 

environmental concerns associated with the Project. Comments and responses from agencies, stakeholders, and the 

general public are discussed in Section 6 and included in Appendix A.  

 IDENTIFIED CONCERNS 

Table 2-1 identifies the primary resource concerns. Rationale is provided as to whether the resource concern is 

relevant. Irrelevant concerns were eliminated from further consideration.  Relevant resource concerns were reviewed in 

detail for the comparison  of alternatives. 

Table 2-1.  Summary of Scoping for NRCS Planning Consid eration  

NRCS Planning 

Requirements  

 

Relevant to 

Proposed 

Action?  

 

Rationale  

Air Quality/Clean Air 

Act  
Yes 

¶ The proposed action or alternatives are located in an area of 

attainment for all regulated air pollutants and are not expected to 

permanently increase the emission rate of any regulated air 

pollutant.  

¶ There will be some temporary effects during construction (dust and 

exhaust). 

Coastal Zone 

Management  
No ¶ The proposed action or alternatives are not located within a CZMA. 

Coral Reefs No 
¶ The proposed action or alternatives are not located in proximity to 

coral reef ecosystems 

Cultural Resources/ 

Historic Properties  
Yes 

¶ Proposed action or alternatives could affect cultural resources or 

historic properties. Recorded sites occur in the vicinity of the 

proposed works of improvement.   None were identified in area of 

interest. 

Ecologically Critical 

Areas 
No 

¶ Federally-designated critical habitat or other ecologically critical 

areas are not present within proximity to the proposed action or  

alternatives. 

Endangered and 

Threatened Species  
Yes 

¶ The U.S. Fish & Wildlife Service (USFWS) has indicated that the 

project falls within th e range of five federally listed species: 

northern long -eared bat (Myotis septentrionalis); rabbitsfoot mussel 

(Quadrula cylindrica cylindrical); sheepnose mussel (Plethobasus 

cyphyus); pondberry (Lindera melissifolia); and wood stork (Mycteria 

americana). 

Environmental Justice  Yes ¶ The project is intended to benefit local residents.   

Erosion and 

Sedimentation /Soil 

Resources 

Yes 

¶ Erosion of cropland soils is a concern, especially ephemeral gully 

erosion. 

¶ Excess sedimentation within channels is a water quality concern. 
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NRCS Planning 

Requirements  

 

Relevant to 

Proposed 

Action?  

 

Rationale  

Essential Fish Habitat  No 
¶ The proposed action or alternatives are not located in proximity to 

EFHs. 

Fish and Wildlife  Yes 

¶ The proposed project and alternatives could affect fish and wildlife 

resources.  

¶ The Mississippi Department of Wildlife, Fisheries, and Parks 

(MDWFP) identified nine species of concern that may occur within 

2 miles of the project area: blue sucker (Cycleptus elongatus); red 

milk snake (Lampropeltis Triangulum syspila); alligator snapping 

turtle (Macrochelys temminckii); pink papershell (Potamilus 

ohiensis); wartyback (Quadrula nodulata); pallid sturgeon 

(Scaphirhynchus albus); shovelnose sturgeon (Scaphirhunchus 

platorynchus); deertoe (Truncilla truncate) and Louisiana black bear 

(Ursus americanus luteolus). 

Flood Damage  Yes 
¶ The proposed action will reduce flood damage area. 

¶ Project Purpose includes flood  damage reduction. 

Floodplain 

Management  
Yes 

¶ The proposed project and alternatives is not expected to affect 

regulatory floodplains. 

¶ Project Purpose includes flood  damage reduction. 

Forest Resources No 
¶ The APE is primarily cropland. Wooded areas along the ditches are 

addressed under Riparian Areas.  

Invasive Species Yes 
¶ Clearing and snagging may allow for the establishment of invasive 

species. 

Migratory Birds/Bald 

and Golden Eagle  

Protectio n Act  

Yes ¶ Migratory birds may utilize existing ditches and adjacent fields. 

Parklands /Natural 

Areas 
Yes 

¶ Approximately 6% of the affected area lies within the boundary of 

Panther Swamp National Wildlife Refuge, Big Twist Mitigation Area, 

and/or  wetlands enrolled in NRCSõs WRP.  

Prime and Unique 

Farmlands  
Yes 

¶ Prime and unique farmland is located adjacent to the project 

alternatives. 

Public Health and 

Safety  
No ¶ The proposed action does not involve public health and safety. 

Regional Water 

Resource Plans 
No 

Á The proposed action Is not relevant to regional water resource 

plans. 

Riparian Areas  Yes 
¶ The proposed action or alternatives could affect riparian areas 

located adjacent to waterways and ditches. 

Scenic Beauty No 

¶ Scenic beauty can be defined as the viewerõs positive perceived 

value of special, unique and memorable physical elements of a 

landscape.  

¶ General landscape would not be affected by the project. 

Scientific Resources No 
¶ Significant scientific resources do not occur within proximity of the 

proposed project or alternatives. 
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NRCS Planning 

Requirements  

 

Relevant to 

Proposed 

Action?  

 

Rationale  

Sole Source Aquifers  No 

¶ The proposed project or alternatives are not located within a Sole 

Source Aquifer or recharge zone. 

¶ The closest Sole Source aquifer is the Southern Hills Regional 

Aquifer, located in southwest Mississippi and portions of Louisiana. 

The designation area covers ten counties (Adams, Amite, Claiborne, 

Copiah, Franklin, Jefferson, Lincoln, Pike, Walthall and Wilkinson) as 

well as the parts of Hinds and Warren Counties underlain by the 

Catahoula Sandstone, and those portions of Marion and Lawrence 

Counties west of the Pearl River. 

Water Quality  Yes 

¶ Effects on water quality due to erosion and sedimentation are a 

long-term concern. 

¶ Providing extended erosion and sedimentation control for 

agricultural land through overfall pipes and other conservation 

practices is a potential opportunity.  

Waters of the United 

States/Clean Water 

Act  

Yes 
¶ The proposed action or alternatives are located along òwaters of 

the United Statesó. 

Wetlands  Yes ¶ Wetlands could be affected by the proposed action or alternatives. 

Wild and Scenic Rivers  No ¶ There are no Wild and Scenic Rivers within the Project Area.  
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3.0 AFFECTED ENVIRONMENT  

 PROJECT SETTING 

The 1987 Plan-EIS for the South Delta Watershed described the South Delta Watershed as an area that encompassed 

approximately 223,225 acres (349 square miles) in Humphreys, Sharkey, and Yazoo Counties. The South Delta 

Watershed was bounded by the west and south by the Sunflower River, on the east by the Yazoo River and Wolf and 

Broad Lakes, and on the north by a line running generally east and west between the Sunflower and Yazoo Rivers and 

does not conform to any natural boundary.  

The Project Area is now more accurately described as being located within a sub-watershed of Big Sunflower River 

Watershed (HUC 08030207). The Big Sunflower River Watershed (BSRW) covers approximately 3,170 square miles in 

northwest Mississippi. On the western side, the watershed is bounded by the Mississippi River.  The southeastern 

portion of the BSRW is bounded by the Lower Auxiliary Channel of the Yazoo River (also referred to as the Will M. 

Whittington Auxiliary Channel). This channel is leveed on each side.  The majority of the BSRW lies within Coahoma, 

Bolivar, Sunflower, Washington, Humphreys, and Sharkey counties with smaller portions in Leflore, Tallahatchie, Yazoo, 

and Tunica counties in Mississippi.  This area is well known for agriculture and referred to as the Yazoo Delta. The 

Yazoo Delta is an area of intensive crop production, mainly soybean, corn, rice, and cotton. Farmers in the Mississippi 

Delta will vary their crop choices to fill whatever economic niche they can.  Sweet potatoes and peanuts have been 

tried in the south delta on a large scale but were not economically feasible for the long term.  These attempts with 

sweet potatoes and peanuts included land that rarely floods.  Many crops have been tried in the delta, including 

vegetables and potatoes for potato chips but for they suffered many growing, transportation, and economic hurdles 

are not viable.  An example of delta farmersõ continuous flexibility with crops is illustrated with corn.  A few years ago 

there was very little corn grown in  the Mississippi but now its total acreage some years surpasses other crops.  With 

corn, as with all potential crops, the farmer must be able to make a profit.The Big Sunflower River joins the Yazoo 

River near Vicksburg and drains into the Mississippi River a few miles south of Vicksburg. Land use within the project 

area is predominantly agriculture in the form of cultivated crops . However, portions of Main Ditch C, Ditch C-1, and 

Ditch L flow adjacent or through Panther Swamp National Wildlife Refuge. Refer to the Project Map in Appendix B for 

a project map.  

The 1987 Plan-EIS evaluated several channel modifications within the South Delta Watershed. As shown in the Project 

Map from the 1987 Plan-EIS (Appendix B), proposed works of improvement  to Ditch A, Ditch H, Lateral 1, and Lateral 6 

were previously completed. This Supplemental Plan-EA proposes works of improvement to approximately 33 miles of 

ditches located entirely west of the Lower Auxiliary Channel.  Channels addressed in this Plan-EA are Main Ditch B, 

Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L, all of which flow into the Big Sunflower River. The majority of 

proposed works of improvement con sist of clearing and snagging and channel widening on existing channels.  

Proposed works of improvement also include construction of a 0.20-mile section connecting Ditch L to Main Ditch C, 

and construction of a grade control structure on Main Ditch C near the confluence with the Big Sunflower River. A 

project map illustrating the project channel locations as well as the affected area can be found in Appendix B.  Section 

Section D.5 of Appendix D provides more detail ed information on the environment of the general project area. 

 PROJECT AREA 

The Project Area includes Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L and associated subbasins (refer 

to Table 3.2-1).  Project Area details are summarized in Table 3.1-1. The affected area, defined as the drainage basins 

of Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L, is approximately 25,646 acres (40 sq. mi.) in size and 

consists predominantly of cropland (~21,0 50 acres).   
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Table 3-1.  Project Area Details  

Resource Data 

Location of Project: Humphreys, Sharkey, and Yazoo Counties 

Hydrologic Unit Code (HUC) 08030207 

HUC Watershed Name Big Sunflower River Watershed 

Congressional District Mississippi U.S. Congressional District 2 

Approximate Project Drainage Areas 

Main Ditch B 11,798 acres (16 sq. mi.) 

Main Ditch C 8,177 acres (13 sq. mi.) 

Ditch C-1 3,591 acres (6 sq. mi.) 

Ditch C-2 942 acres (1 sq. mi.) 

Ditch L 1,084 acres (2 sq. mi.) 

Total 25,646 acres (40 sq. mi.) 

Primary Land Uses Acres Within Drainage Areas 

(Approximate)   

Percent of Total Project Area  

Open Water 575 2 

Developed 855 3 

Forested 2 ~ 

Grassland/Pasture 2 ~ 

Cultivated Crops 21,050 78 

Wetlands 3081 12 

Land Use Source: National Land Cover Database. 2011 

3.2.1. M AIN DITCH B 

Main Ditch B is approximately 12.8 miles long and generally flows east to west.  It extends from Highway 49W near 

Silver City to the Big Sunflower River. The drainage area of Main Ditch B is approximately 11,798 acres.  

3.2.2. M AIN DITCH C 

Main Ditch C is approximately 9.1 miles long.  It generally flows northeast to southwest and empties into the Big 

Sunflower River to the west. The drainage area of Main Ditch C is approximately 8,177 acres. Portions of Main Ditch C 

flow through or adjacent to the Panther Swamp National Wildlife Refuge (NWR) and Big Twist Mitigation Area.  A map 

displaying the Big Twist Mitigation Area boundary is provided  in Appendix C, page C-86. 

3.2.3. DITCH C-1 

Ditch C-1 is approximately 5 miles long and has a drainage area of 3,591 acres.  Ditch C-1 has been actively 

maintained through clearing and snagging . It generally flows north to south and terminates within  Panther Swamp 

NWR at Five-Mile Lake. 

3.2.4. DITCH C-2 

Ditch C-2 is approximately 2.7 miles long and has a drainage area of 942 acres.  It generally flows north to south and 

empties into Main Ditch C. 
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3.2.5. DITCH L 

Ditch L is approximately 4.25 miles long and has a drainage area of 1,100 acres.  This ditch flows either north or south 

depending on location within the ditch.  Ditch L runs along the boundar y of Panther Swamp NWR and discharges to 

Panther Creek, except for approximately 2,700 feet on the north end which discharges to Main Ditch C.  The only new 

channel construction proposed in this Plan-EA is a 0.20-mile segment that connects the north end of  Ditch L to Main 

Ditch C. 

 RELEVANT RESOURCE CONCERNS 

3.3.1. AIR QUALITY 

The Clean Air Act (CAA) (42 USC §§ 7401ð7671, as amended) provided the authority for the U.S. Environmental 

Protection Agency (USEPA) to establish nationwide air quality standards to protect public health and welfare. Federal 

standards, known as the National Ambient Air Quality Standards (NAAQS), were developed for six criteria pollutants:  

ozone (O3), nitrogen dioxide (NO2), carbon monoxide (CO), sulfur dioxide (SO2), particulate matter (PM10 and PM2.5), 

and lead (Pb). Criteria pollutants are considered excessive concentrations of particulate matter and ozone in the 

atmosphere that adversely impact human health. Humphreys, Sharkey and Yazoo Counties, MS are considered in 

òattainmentó for all criteria pollutants.  

3.3.2. CULTURAL RESOURCES/H ISTORIC PROPERTIES 

A desktop survey (literature and internet research) for cultural resource and historic properties was completed for the 

area of potential effect (APE); refer to the I&A Report in Appendix D.5 and the Cultural Resources Overview in 

Appendix E, page 216. Queries of the Mississippi Department of Archives and History (MDAH) Historic Resources 

Inventory (HRI) database were conducted to identify known archaeological sites, aboveground historic architectural 

resources, and historic districts as well as prior cultural resources surveys of the project area. Field inspection was also 

conducted to document current conditions. Based on the desktop assessment, there are no National Register listed 

Historic Properties, Historic Landmarks, Mississippi Landmarks, or locally designated historic properties within one 

mile of the project area. However, there are known and potential archaeological sites considered eligible for the 

National Register of Historic Places (NRHP) as well as historic architectural structures within one mile of the project 

area. Specific existing ditches included in this project have not been field -surveyed for archaeological sites or historic 

properties.  The one section of proposed ditch was field surveyed with no evidence of cultural resources found.  It was 

also determined that monitoring of the construction sites would be necessary to reveal any unknown cultural 

resources. 

3.3.3. ENDANGERED AND THREATENED SPECIES 

Based on coordination with the USFWS, the project falls within the range of five  federally listed species: northern long-

eared bat (Myotis septentrionalis); rabbitsfoot mussel (Quadrula cylindrica cylindrical); sheepnose mussel (Plethobasus 

cyphyus); pondberry (Lindera melissifolia); and wood stork (Mycteria americana).  

¶ Although the roosting habitat for the northern long -eared bat may occur in the project area, there are no known 

maternity roo st trees in the State of Mississippi and the closest known hibernaculum is located in Tishomingo 

County near Pickwick Lake, in the northeast corner of the State.  

¶ Rabbitsfoot mussel inhabits small to medium-sized streams and some larger rivers with substrates containing 

gravel and sand. This species is known to occur in the Sunflower River but is not expected to occur in the project 

area.  
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¶ The sheepnose mussel is endemic to the Big Sunflower River and prefers a larger stream primarily in shallow shoal 

habitats with moderate -to-swift currents over coarse sand and gravel. It also occurs in muddy rivers and streams 

with cobble and boulder s. This species is not expected to occur in the project area. 

¶ Pondberry occurs in mature bottomland hardwood forests in the Delta region of the state. This species is not 

expected to occur in the project area. 

¶ The wood stork may be found in all Mississippi counties during the non -breeding season (May ð October). Typical 

foraging sites include freshwater marshes, swales, ponds, hardwood and cypress swamps, narrow tidal creeks or 

shallow tidal pools, and artificial wetlands (such as stock ponds; shallow, seasonally flooded roadside or agricultural 

ditches; and impoundments (USFWS 2017). This species could be an occasional visitor to the project area. 

¶ No Federally designated critical habitat occurs within the project area.  

3.3.4. ENVIRONMENTAL JUSTICE 

The term òenvironmental justiceó means that, to the greatest extent practicable and permitted by law, all populations 

are provided the opportunity to comment before decisions are rendered on proposed Federal actions.  Furthermore, 

the principles of environmental justice require that populations are allowed to share in the benefits of, are not 

excluded from, and are not affected in a disproportionately high and adverse manner by, government programs and 

activities affecting human health or th e environment. 

As a whole, the three counties where the proposed project is located have a higher minority population and lower per 

capita and household income as compared to the state of Mississippi. Percent of the population living in poverty in 

these three counties (31.4%-42.5%) is also higher to that of the State (20.8%). The project is located in a rural area 

away from population centers.  

3.3.5. EROSION AND SEDIMENTATION/SOIL RESOURCES 

Sheet, rill, and ephemeral gully erosion on cropland adjacent to the ditches causes damage to much of the affected 

area.  The ephemeral gully erosion and sedimentation is caused by uncontrolled water entering the channels in 

numerous locations.  Much of this sedimentation is deposited in the ditch at or near its point of entry.   Because of the 

rills and gullies that are formed in the fields, this land must be disked and smoothed each spring prior to planting.   

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate an average annual erosion rate in the 

watershed.  Some assumptions were made to a few of the parameters (slope and cover management) because of the 

scale of the model.  Soil loss was predicted to be approximately 8.2 tons per acre producing a gross erosion within the 

affected area of approximately 210,000 tons.  The 1987 Plan-EIS estimated that approximately 30% of gross erosion 

sediment is delivered out of the watershed at various outlets which equates to approximately 63,000 tons for this 

project area.  The remaining 147,000 tons are deposited at various points within the watershed such as on fields, 

ditches, streams, wetlands and lakes.  These streams, wetlands and lakes are being polluted by the sediment and 

attached chemicals from the watershed. 

Ditch C is experiencing a head-cut that has migrated approximately 1,200 feet upstream from its confluence with the 

Sunflower River. Migration of the head-cut will likely cause further erosion and channel incision. 

A geotechnical investigation was completed that evaluated the ditch banks for erosive potential and design 

considerations. The borings showed that the foundation and embankment soil are largely composed of medium stiff 

clay, with very few intervals of silty sand, within the interval explored.  In general, saturated, fine grained soil (silt and 

clay) with plasticity index (PI) greater than 20 are not susceptible liquefaction (Bray, 2004) (Boulanger & Idriss, Nov 

2001).  Clay soils with 12 < PI <20 are resistant to liquefaction but may be subject to cyclic softening failure when 

exposed to strong earthquake shaking.  However, research is ongoing, and we understand that no clear criteria for 

cyclic softening failure has been established.   
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In our professional opinion, because the site is not at risk for strong earthquake shaking and the embankment soils 

are generally medium stiff clay or better, the likelihood of liquefaction or cyclic softening failure is very low.  For further 

details on the geotechnical investigation, refer to the I&A Report in Appendix D.6 and the complete report found in 

Appendix E, page E-350. 

3.3.6. FISH AND W ILDLIFE 

Existing fish and wildlife resources are discussed in the Watershed Resource Inventory provided in Appendix E, page E-

328.  The ditches included in the Project Area drain adjacent agricultural fields as well as portions of the Panther 

Swamp NWF (refer to the Project Map in Appendix B). Aquatic habitat is limited within the ditches. Larger ditches 

would be expected to have fish that are considered òmoderately tolerantó or òtolerantó of degraded water quality and 

habitat. Adjacent woody vegetation along the banks of ditches (riparian areas) may provide some wildlife habitat.  

Nearby forested areas associated with Panther Swamp NWR would be expected to host a variety of wildlife species 

such as beaver, river otter, mink, raccoon, white-tailed deer, striped skunk, cottontail rabbit, and bobcat.  Amphibians 

and reptiles may include bullfrog, leopard frog, western cottonmouth, diamondback water snake, redbellied water 

snake, slider, common snapping turtle, alligator snapping turtle, and Mississippi map turtle. American alligators are 

also present as well as a large migratory bird population (refer to Section 5.10).   

3.3.7. FLOODPLAIN M ANAGEMENT 

Portions of the affected area are located within a FEMA-designated Special Flood Hazard Area (SFHA) related to 

backwater flooding from the Big Sunflower River, not based on localized flooding from the ditches. A FEMA floodplain 

map of the area is provided in Appendix C, page C-42. 

¶ Main Ditch B ð Mostly located in Zone A with some Zone X. 

¶ Main Ditch C, Ditches C-1 and C-2 ð Mostly located in Zone AE with some Zone X. 

¶ Ditch L ð Entirely located in Zone AE flood hazard area. 

3.3.8. FLOOD DAMAGE 

Approximately 4,100 acres of cropland within the affected area are inundated according to the methods used to 

determine and analyze design discharge capacity for drainage systems and to compute drainage removal rates and 

determine instantaneous peak rates in flatlands.  Instead of using recurrence intervals to develop discharges which are 

not applicable to the Delta, we used the flatland Cypress Creek formula in our analyses.  

The following is a brief synopsis of the results for each channel: 

Ditch B ð This ditch flow capacity is not adequate. The ditch is surcharging between locations B-1 to B-13 and B-23 to 

B-25, mostly between B-6 to B-18 and around the B-25 location. 

Ditch C ð The ditch is surcharging between locations C-4 and C-7, C-16 to C-22 and from C-29 to C-34, mostly around 

the ditch segments between C-4 and C-7, C-11 and C-13, C-16 and C-28 to C-34. 

Ditch C-1 ð This ditch flow capacity is not adequate. The ditch is surcharging between locations C-1-1 and C-1-13, 

mostly around the ditch segments between C-1-1 and C-1-13. 

Ditch C-2 ð The ditch capacity is almost adequate for the existing conditions. There are no major locations where the 

ditch surcharges and the only area that floods is around location C-2-11.  

Ditch L ð This ditch flow capacity is not adequate for the Ditch L segment.  The upper segment of Ditch L is comprised 

of approximately 1000 feet of new ditch tha t was not included in the existing models.  The new revised Ditch L will 

directly connect to Ditch C which alters the flow characteristics of Ditch L.   
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Mapping of the flooded areas under existing conditions and proposed conditions can be viewed in Appendix C, pages 

C-43 through C-55.  Table 3-2 provides a summary of flooded areas in existing conditions. 

Table 3-2.  Flooded Area Reductions  

DITCH 

EXISTING 

CONDITIONS -  

FLOODED AREA 

(ACRES) 

Ditch B  2578 

Ditch C-1 919 

Ditch C, C-2, L 1933 

 

3.3.9. INVASIVE SPECIES 

Invasive aquatic species that could occur in the project area include water hyacinth; grass carp; silver carp; bighead 

carp; and nutria MS State Management Plan for Invasive Species). Feral swine are also a problem in the area (USFWS, 

personal communication). Invasive plant species common to the area include kudzu (Pueraria montana) and Chinese 

tallow (Sapium sebiferum).  

3.3.10. M IGRATORY BIRDS 

The Delta lies within the migratory bird route known as the Mississippi fl yway. Hundreds of species of birds make the 

round trip each year along the Mississippi Flyway from breeding grounds in Canada and the northern U.S. to wintering 

grounds in the southern U.S., Mexico, Central America, and South America. Specifically, frequent winter and early 

spring flooding of woodlands  and low-lying farmlands provides habitat for wintering waterfowl and shorebirds. Any 

number of migratory birds could occur in the project area during parts of the year.  

Flooded agricultural fields and woodlands within the Project Area provide valuable winter habitat for a variety of 

waterfowl. Waste grain from soybean, rice and milo fields provide an important food source (1987 Plan-EIS). 

3.3.11. PARKLANDS/N ATURAL AREAS 

Portions of the affected area (1,300 acres) are located within the Panther Swamp National Wildlife Refuge (NWR). 

Panther Swamp NWR was established in 1978 with the initial purchase of the 12,022-acre Curran tract from The 

Nature Conservancy. The refuge now occupies approximately 40,000 acres in the Yazoo Backwater Area along the Will 

M. Whittington auxiliary channel in Yazoo County between Lake George and the Yazoo River. The largest contiguous 

tract of Panther Swamp National Wildlife Refuge is located west of the Yazoo River and encompasses acreage both 

east and west of Whittington Channel.  Approximately 7 miles of project ditches flow through or adjacent to the 

Panther Swamp NWR. The Silver Creek Drainage District currently maintains its ditches within the boundaries of the 

Panther Swamp NWR.  

Through NRCSõs voluntary Wetlands Reserve Program (WRP), approximately 1,200 acres within the  affected area is 

under conservation easement.  Approximately 5.9 miles of project ditches flow adjacent to or through properties that 

have been enrolled in the WRP program. Some of the WRP properties have been incorporated in the Panther Swamp 

NWR. Approximately 6% of the affected area lies within the boundary of Panther Swamp NWR, Big Twist Mitigation 

Area, and/or wetlands enrolled in the WRP.  A map displaying the WRP lands and Big Twist Mitigation Area boundary 

is provided in Appendix C, page C-86. 
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3.3.12. PRIME AND UNIQUE FARMLANDS 

Approximately 85% of the project drainage area consists of soils classified as prime farmland according to USDA NRCS 

Soil Survey. Detailed soils information is included in Appendix D.5. Approximately 70% of the benefit area is in 

production.  The remaining area (approximately 30%) is protected within Panther Swamp NWR, WRP, and Big Twist 

Mitigation Area.  The Watershed Resources Inventory provided in Appendix E, page E-328 includes a Soils Map for 

reference. 

3.3.13. RIPARIAN AREAS 

The riparian areas along the project ditches primarily include eroded banks with scrubby vegetation adjacent to 

cropland. The ditches that flow through the Panther Swamp NWR have also grown up due to lack of ditch 

maintenance but generally do have a forested riparian corridor, as adjacent lands are not in crop production.  

3.3.14. WATER QUALITY 

Due to decades of intensive agriculture and drainage manipulation, many of the streams and bayous within the 

watershed are impaired. Primary water quality concerns in the watershed include nutrients, organic enrichment, low 

dissolved oxygen, suspended solids, turbidity, and pathogens. Irrigation runoff from surrounding croplands 

contributes approximately 78% of the Sunflower River flow.  Ammonia (NH3), nitrate (NO3), phosphate (PO4), algal 

biomass, carbonaceous biochemical oxygen demand, dissolved oxygen, and organic nitrogen are among the main 

concern of point -source pollution (Parajuli and Jayakody, 2012). Sedimentation is also a major concern in the 

watershed. Water quality within the project area is expected to be relatively poor based on the surrounding land use 

within the watershed.  

3.3.15. WATERS OF THE U.S./CLEAN WATER ACT 

The project area includes portio ns of Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L. Main Ditch B is 

located north of Straight Bayou and generally flows towards the west to its confluence with Big Sunflower River in 

Sharkey County. Ditch C-1 generally flows to the south f rom Humphreys County and connects to Main Ditch C, which 

flows southwest towards its confluence with the Big Sunflower River in Yazoo County. Ditch C-2 and Ditch L both flow 

into Main Ditch C. These ditches generally have soft substrate with little to no in-stream vegetation or riparian 

corridor. It is expected that Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L would be considered Waters 

of the U.S.  

The USACE has indicated that òthe routine maintenance of existing farm ditches is generally exempt from regulation 

under Section 404 of the Clean Water Act, provided the ditches have been maintained in the past, the work does not 

affect adjacent wooded or naturally vegetated wetlands and there is not a change in use or conversion to uplands. 

Maintenance includes the excavation of accumulated sediments back to original contours and re-shaping of the side-

slopes. The construction of grade control structures, clearing and snagging of vegetation in the channel or to gain 

access may require a permit from this office. A field visit will be required before a final deter mination of permit 

requirements can be made for the project.ó 

3.3.16. WETLANDS 

According to  the National Wetlands Inventory (NWI) maps, approximately 1,900 acres within the Affected Area are 

identi fied as wetlands; this accounts for approximately 8% of the affected area. Wetlands within the Project Area 

primarily include bottomland hardwood forests and  reforested cropland.  Table 5-2 presents a summary of NWI data 

for the affected area. Appendix D.5 provides additional wetland details within the project area and th e Watershed 

Resources Inventory provided in Appendix E, page E-328 includes a map of the NWI areas.  
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Through NRCSõs voluntary Wetlands Reserve Program (WRP), approximately 1,200 acres of land within the affected 

area is under conservation easement. The NRCS provided technical and financial support to help landowners with their 

wetland restoration efforts through WRP. Many of the properties enrolled in the WRP program within the Affected 

Area are located within the Panther Swamp NWR.  A map displaying the WRP lands is provided in Appendix C, page 

C-86. 

Table 3-3. National Wetland Inventory in Affected Area  

Symbol 
Approximate Acres within 

Affected Area 

Emergent Wetlands  92 Acres 

PEM1Ad 89 

PEM1Ax 1 

PEM1C 1 

PEM1Ch 1 

Scrub-Shrub Wetlands  25 Acres 

PSS1Ad 5 

PSS1C 1 

PSS1Cd 9 

PSS1Fd 10 

Forested Wetlands  1,539 Acres 

PFO1/2FD 21 

PFO1A 10 

PFO1Ad 1257 

PFO1Cd 245 

PFO1Fd 6 

Unconsoli dated Bottom (Ponds)  45 Acres 

PUBH 4 

PUBHx 2 

PUBKx 39 

Lacustrine Wetlands (Lakes)  197 Acres 

L1UBKx 197 

Riverine Wetlands  2 Acres 

R2UBH 2 

 1,900 Acres 
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4.0 ALTERNATIVES 

 FORMULATION PROCESS 

The NRCS National Watershed Manual (501.12) requires that all reasonable alternatives that address the purpose and 

need for action be presented in the watershed project plan, including those not within the program authorities of the 

NRCS and those not preferred by sponsors. In addition, NRCS must identify the National Economic Development 

(NED) Alternative, which is the alternative that reasonably maximizes net economic benefits consistent with protecting 

the nationõs environment. All alternatives considered in the Plan-EA incorporate some type of channel modification as 

it is needed to maintain or improve existing agricultural productivity.   

The Project Team completed a conceptual/preliminary engineering analysis to determine the alternatives to be 

evaluated in detail.   

The formulation process began with formal discussions between NRCS, the Sponsor and Wood Environment and 

Infrastructure Solutions, Inc. (Amec Foster Wheeler).  Alternative plans were developed to address the Project Purpose 

and Need identified in t he initial planning phase.   

Alternatives evaluated in the Plan-EA include:  

¶ No Action/Future Without Federal Project (FWOP)  

The FWOP alternative describes the most likely future condition that could be expected if no federal action is taken.  It 

describes what is most likely to happen in the absence of any developed Federal alternative or changes in law or 

publ ic policy. Under the Future without Federal Project (FWOP) Alternative, existing ditches would not be modified 

using federal assistance.  There are no installation costs associated with the implementation of the FWOP. 

The FWOP is used to compare other alternatives to determine the magnitude of benefits and adverse effects. Clearly 

describing the FWOP condition provides the reference necessary to evaluate changes caused by the alternatives. The 

FWOP alternative may contain flaws, violate a law, or fail to meet the Project Purpose and Need; but it must still be 

developed as a comparison. 

¶ Ditch  Modification  (Preferred Alternative)  

This Alternative includes federally assisted channel modification s.  Various types of channel modification  including 

selective snagging, clearing and snagging, rip-rapping, widening, deepening, realignment, and lining were considered 

but a combination  composed of clearing and snagging, widening, deepening and culvert improvements was 

determined to be  the Preferred Alternative. The Preferred Alternative also includes installation of overfall pipes, a 

grade control structure , and 0.20 miles of new channel construction.  

¶ Other reasonable alternatives  

Various types of channel modification including selective snagging, clearing and snagging, riprapping , widening, 

deepening, realignment, and lining, were evaluated individually.  Riprapping, and lining were reasonable 

considerations, however, installation and maintenance costs were exorbitant and raised environmental concerns.  

Alternatives consisting of only one type of modification  were eliminated from detailed study  as they did not meet the 

stated project purpose and need of flood reduction .  It was determined that, if applied individually,  each of the various 

option s would not achieve the purpose and need of the project, but , collectively, several met the objectives. 

¶ National Economic Development (NED ) Alternative  

The NED Alternative is not an independent option.  I t is the alternative, or combination of alternatives, that reasonably 

maximizes net national economic development benefits, consistent with the Federal objective. Implementation of the 

proposed works of improvement in the Preferred Alternative has been determined to be the NED Alternative.  
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Alternative plans, including the NED plan, were formulated with consideration to completeness, effectiveness, 

efficiency, and acceptability (as required by the Economic and Environmental Principles and Guidelines for Water and 

Related Land Resources Implementation Studies, March 10, 1983.) These criteria are described below. 

Completeness.  Completeness is the extent to which a given alternative plan provides and accounts for all necessary 

investments or other actions to ensure the realization of the planned effects. This may require relating the plan to 

other types of public or private plans if the other plans are crucial to the realization of the con tributions to the 

objective.  

Effectiveness.  Effectiveness is the extent to which an alternative plan alleviates the specified problems and achieves 

the specified opportunities .  

Efficiency.  Efficiency is the extent to which an alternative  plan is the most cost-effective means of alleviating the 

specified problems and realizing the specified opportunities, consistent with protecting the Nationõs environment.  

Acceptability.  Acceptability is the workability and viability of the alternative  plan with respect to acceptance by State 

and local entities and public, and to compatibility with existing laws, regulations, and public policies. 

Table 4-1 summarizes the alternatives considered and the results of the screening process. 
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Table 4-1.  Range of Alternatives and Determination for Detailed Study  

Alternative  

Screening Criteria 1 Carried 

Forward 

for 

Detailed 

Study  

Completeness  Effectiveness  Efficiency  Acceptability  

Alternative 1: No 

Action/Future 

Without Federal 

Project (FWOP)  

Á Alternative takes no 

action so NED not 

accounted for with 

FWOP.   

Á Does not provide flood  

protection to cropland , 

reducing erosion 

damages to the soil 

resource base, and 

reducing sedimentation 

damages to the 

watershed streams and 

channels. 

Á Benefit/Costs of the FWOP 

were evaluated only for 

comparison of Federal 

alternatives. 

Á Consistent with state and 

local laws, regulations, and 

policies. 

Yes 

Alternative 2: Ditch  

Modification s / NED 

Alternative  

Á Technically reliable and 

provides for all 

investments. 

 

Á Meets Project Purpose of 

providing flood  

protection to cropland, 

reducing erosion 

damages to the soil 

resource base, and 

reducing sedimentation 

damages to the 

watershed streams and 

channels. 

Á Most cost-effective Federal 

alternative. 

Á Consistent with state and 

local laws, regulations, and 

policies. 

Yes 

1 Economic and Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies, Section V. ñ Alternative Plans - 1.6.1 (c) 
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 DESCRIPTION OF ALTERNATIVE PLANS 

4.2.1. ALTERNATIVE 1 : NO ACTION /  FUTURE W ITHOUT FEDERAL PROJECT 

Under the Future without Federal Project (FWOP) Alternative, existing ditches would not be modified using federal 

assistance.  It is likely that local entities would conduct clearing and snagging to maintain ditches.  The estimated  cost 

of clearing and snagging over 50 years is $1,414,200 assuming that the action occurs twice over the 50-year period. 

4.2.2. ALTERNATIVE 2 : IMPLEMENTATION OF PROPOSED DITCH M ODIFICATIONS 

Proposed ditch modifications  composing Alternative 2 are as follows:  

¶ Clearing and snagging within all existing project ditches. 

¶ Structure upgrades, including  culvert replacement at five (5) locations on Ditch C and Ditch C-2 including inlet and 

outlet protection . 

¶ New Channel Construction on the north end of Ditch L to connec t Ditch L to Main Ditch C. 

¶ Ditch Reshaping  

- Ditch widening within the project ditches at select locations on all ditches.  See plan profile sheets in 

Appendix C ð pages C-18-41. 

- Grading of ditch bed to promote positive drainage where sedimentation has occurred at select locations 

along Ditch C, Ditch C-1, Ditch L, and Ditch B. 

- Ditch bank stabilization measures at select areas where erosion is prevalent. 

¶ Installation of approximately 65 overfall pipes with outlet protection  at approximate 0.5-mile intervals 

- Overfall pipes, a type of slotted inlet pipe, are used to reduce soil loss and prevent sedimentation.  They 

are installed on òsurface-drained acreage to minimize erosion in the primary ditch by preventing head 

cutting and directing water through a conveyanc e device with a fixed elevationó as stated in the NRCS 

conservation practice code 410 paper.  A detail of the structure proposed is included in Appendix C, page 

C-16. 

¶ Installation of a grade control structure on Ditch C at the Satartia Road Bridge upstream of the outlet to Big 

Sunflower River.  

Figure 4.1 illustrates the works of improvement proposed as Alternative 2. Detailed maps are provided in Appendix C 

(pages C-1 to C-15). 
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Figure 4-1.  Alternative 2 ð Proposed Works of Improvement  
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The average annual benefit of this alternative is $1,925,400.   

Alternative 2 is the National Economic Development (NED) Alternative and is also the Preferred Alternative for the 

following reasons: 

- It fulfill s the Project Purpose and Need. 

- It has positive impacts on human resources and minimal impacts on natural resources. 

- It has the highest benefit -to-cost ratio of the federally assisted alternatives considered. 

- It maximizes net economic benefits consistent with protecting the nationõs environment. 

The total estimated cost of this alternative is $16,777,600. 

 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY 

The flood reduction s from clearing/snagging, widening, culvert replacement and land treatment measures including 

overfall pipes were evaluated separately.  It was determined that, if applied individually, each option would not 

achieve the purpose and need of the project, but collectively met the object ives. Therefore, alternatives that did not 

include the implementation of all proposed options were eliminated from detailed study.  

 COMPARISON OF ALTERNATIVE PLANS 

Table 2-1 4-2 identifies the primary resource concerns and NRCS planning requirements for the Project. Table 4.3 

compares the alternatives with respect to these relevant resource concerns and NRCS planning requirements. 

Additionally,  the table shows in parentheses the applicable Economics and Environmental Principles and Guidelines for 

Water and Related Land Resources Implementation Studies (P&G) Account for each resource concern. These P&G 

Accounts are the following: 

Á Environmental Quality (EQ) 

The EQ account measures the ecological, cultural, and aesthetic attributes of significant natural and 

cultural resources. Measurements may be in numeric units or non-numeric terms. 

Á Other Social Effects (OSE)  

The OSE account communicates other relevant effects that are not reflected in other P&G accounts, 

including urban and community impacts  and effects on life, health, and safety. 

Á Regional Economic Development (RED)  

The RED account communicates the effects on rural development, including  employment, income, 

and economic activities. The RED account effects were not included in the study because they were 

not identified as issues during the scoping  process. 

Á National Economic Development (NED)  

The NED account includes the estimates of Project benefits and costs used to calculate net economic 

benefits. Unless otherwise noted, predictions of probable costs were prepared using the RS Means 

method for engineering cost estimation.  
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Á Table 4-3 shows these effects on the national economy.  
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Table 4-2.  Comparison of Alternative Plans  

Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Project Purpose is to reduce flood and 

drainage damages to cropland, reduce 

erosion damages to the soil resource base, 

and reduce sedimentation damages to the 

watershed streams and channels while 

complying with applicable design, 

performance, and safety cr it eria.  

¶ Does not meet Project Purpose due to continued 

periodic flooding causing damages to cropland and 

sedimentation and erosion control problems.  

¶ Meets Project Purpose of reducing flood and 

drainage damages to cropland, reducing erosion 

damages to the soil resource base, and reducing 

sedimentation damages to the watershed streams 

and channels while complying with applicable 

design, performance, and safety criteria. 

Total Investment (Installation Costs) 

PL-83-566 Funds 

Other Funds 

Average Annual Benefits* 

Average Annual Costs* 

Net Beneficial 

Average Annual O&M Costs 

(Price Base 2019)  

*Amortized over 53 years at a 2019 

discount rate of 2.75%.  Based on total 

economic benefits and costs of alternatives 

as compared to existing conditions. 

NED $1,414,200 $ 16,777,600 

$ 14,307,200 

$ 2,470,400 

$ 1,925,400 

$ 665,600 

$ 1,259,800 

$ 60,600 

Air Quality/Clean Air Act   EQ ¶ No effect to air quality.  ¶ There will be some temporary effects during 

construction (dust and exhaust). 
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Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Cultural Resources  EQ ¶ No effect to cultu ral resources. ¶ No impacts to cultural resources are anticipated 

for proposed modifications on existing ditches .  

¶ New section of Ditch L was field surveyed and no 

cultural resources were found. 

¶ SHPO recommended monitoring during 

construction. 

Endangered an d Threatened 

Species  

EQ ¶ No effect to endangered and threatened species or 

critical habitat .  

¶ No critical habitat was identified in the Project 

area.  

¶ The project òmay affectó the northern long-eared 

bat3; potential impacts to this species are not 

prohibit ed under the 4(d) rule. 

¶ Project òmay affect, but is not likely to adversely 

affectó the wood stork, rabbitsfoot mussel, and 

sheepnose mussel. 

¶ USFWS concurrence with these determinations is 

provided in a letter dated June 18, 2020 (Appendix 

A). 

 

 

 

 

 

3  This project may affect the threatened Northern long-eared bat; therefore, consultation with the Service pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, 
as amended; 16 U.S.C. 1531 et seq.) is required. However, based on the information you provided, this project may rely on the Serviceôs January 5, 2016, Programmatic Biological 
Opinion on Final 4(d) Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions to fulfill its Section 7(a)(2) consultation obligation. 
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Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Environment al Justice  OSE ¶ No disproportionate effects are anticipated to any 

ethnically, racially, or socioeconomically 

disadvantaged families or groups. 

¶ Flood protection for cropland in affected area does 

not change.  Flood damages to cropland continue to  

negatively impact productivity and employment 

opportunities.  

¶ No disproportionate effects are anticipated to any 

ethnically, racially, or socioeconomically 

disadvantaged families or groups. 

¶ Benefits the regionõs agricultural productivity and 

employment opp ortunities by reducing flood 

frequency on approximately 1,200 acres of cropland 

in the affected area as well as an indirect benefit of 

shortened duration of flooding in additional areas.  

Erosion and Sedimentation /Soil 

Resources  

EQ ¶ The 1987 Plan-EIS indicates that the average annual 

erosion rate in the watershed is approximately 8.2 

tons per acre producing a gross erosion of 

approximately 210,000 tons annually. 

¶ Ditch C head-cut would be expected to continue to 

migrate upstream, accelerating erosion in Ditch C.  

¶ Decreases in erosion and downstream sedimentation 

are expected by installation of overfall pipes and 

grade control structure.  

¶ Temporary erosion and sedimentation impacts could 

occur during ditch modification acti vities. 
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Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Fish and Wildlife  

 

EQ ¶ Erosion and sedimentation impacts continue to 

adversely affect aquatic habitats within the 

watershed.  

 

¶ Aquatic habitat would benefit from reduction of 

erosion and sedimentation. 

¶ Clearing and snagging operations within the ditches 

will reduce woody vegetation that may provi de 

habitat and cover for aquatic and semi-aquatic 

species.  However, clearing and snagging activities 

will be limited to that necessary to maximize 

capacity and provide positive drainage along the 

project ditches. 

¶ Approximately 3.4 acres of forested habitat adjacent 

to ditches may be impacted because of ditch 

widening. 

¶ Approximately 13.5 acres of forested habitat 

adjacent to ditches may be temporarily impacted 

during project activities for access. 

¶ The project also includes the installation of overfall 

pipes with water level control features. Landowners 

controlling these structures will be given guidance in 

the proper utilization of these structures for 

waterfowl management. Overfall pipes are expected 

to reduce erosion as well as increase potential winter 

waterfowl habitat. The reduction of sediment 

entering downstream watersheds will have a positive 

effect on fish reproduction by reducing the negative 

impacts of siltation on fish eggs  

Floodplain Manage ment  OSE ¶ No effect on FEMA Special Flood Hazard Area which 

is not caused by localized flooding.    

¶ Though localized flooding will be reduced, n o effect 

on FEMA Special Flood Hazard Area which is not 

caused by localized flooding.    
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Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Flood Damage  OSE ¶ Provides no flood protection benefits .  Flood 

damage to private property, roads, and utilities over 

approximately 4,134 acres.  

¶ Provides flood damage reduction benefits  to 

approximately 1,200 acres of cropland as well as an 

indirect benefit of shortened duration of flooding in 

additional areas. 

Invasive Species  EQ ¶ No effect to existing invasive species populations 

within the APE. 

¶ Clearing and snagging could allow for expansion of 

invasive species currently in the area. 

¶ Seeding with native species reduces risk of spread of 

invasive species. 

Migratory Birds/Bald an d Golden 

Eagle Protection Act  

EQ ¶ No impact to migratory birds .  ¶ Migratory birds and their nesting activities would be 

temporarily disturbed if construction takes place 

between April 1 and July 15.  

¶ Net increase in winter waterfowl habitat anticipated 

due to the installation of berms/overfall pipes 

adjacent to ditches. 

Parklands/Natural Areas  EQ ¶ Ditches that flow within the Panther Swamp NWR 

will remain clogged in areas, preventing proper 

drainage. 

¶ Modifications to ditches within the Panther Swamp 

NWR will promote proper drainage.  

¶ Approximately 5.5 miles of ditches will be widened 

within or adjacent to federally management lands. 

Work within these areas (Panther Swamp NWR, Big 

Twist Mitigation Area, and/or Wetlands Reserve 

Program) will not be conducted wit hout 

coordination with USACE and USFWS. 

¶ Clearing and snagging of project ditches will occur 

along approximately 7 miles of ditches within 

federally managed lands.  
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Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Prime and Unique Farmlands   EQ ¶ Prime Farmland is subject to frequent flooding  and 

erosion.  

¶ Approximately 90 percent of the affected area is 

considered Prime Farmland.  

¶ Implementation of this alternative provides flood 

reduction on approximately 1,200 acres of prime 

farmland as well as an indirect benefit of shortened 

duration of flooding in add itional areas. 

Riparian Areas  EQ ¶ No effect to existing riparian areas. ¶ Ditch modifications including clearing and snagging 

would reduce the amount of woody vegetation 

within and along the banks of the project ditches.  

¶ Clearing and snagging within Panther Swamp NWR, 

Big Twist Mitigation Area, and/or Wetlands Reserve 

Program areas will not be conducted without 

coordination with USACE and USFWS. 

¶ Approximately 3.4 acres of riparian forest adjacent to 

project ditches will be impacted because of ditch 

widening.  

Water Quality  EQ ¶ Erosion and sedimentation impacts continue to 

adversely affect aquatic habitats within the 

watershed.  

 

¶ Water quality within the project area would be 

expected to benefit from the ditch modifications 

proposed under this alternative as a result of 

installation of overfall pipes which reduce ephemeral 

gully erosion and siltation of receiving streams 

¶ Potential temporary impacts to water quality 

associated with construction activities, would be 

reduced through implementation of BMPs.  
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Resource Concern/NRCS Planning 

Requirements  

P&G 

Account  

Alternative 1: No Action/FWOP  Alternative 2: Ditch Modification  Alternative  

Water s of the  US /  Clean Water Act  EQ ¶ No effect to waters of the U.S. ¶ Material will be placed in, or dredged within, the bed 

and banks of a jurisdictional water.  

¶ The Sponsor will secure applicable CWA permits 

prior to project implementation .  

Wetlands   EQ ¶ No effect to wetlands. 

 

¶ Based on the NWI maps, approximately 1,900 acres 

is classified as wetland or open water within the 

project area. 

¶ Approximately 40,000 feet (7.5 miles) of ditch 

modifications are proposed on segments adjacent to 

NWI-mapped and/or Wetlands Reserve Program 

lands. Impacts to the wetlands will include selective 

tree removal during installation.   

¶ Impacts to the hydrology of adjacent wetlands is not 

anticipated.   

¶ Where channels pass through or adjacent to 

wetlands, best management practices will be applied 

during construction to protect wetlands.  

¶ Impacts to the wetlands will include selective tree 

removal during installation.  

¶ Approximately 3.4 acres of forested wetland 

adjacent to project ditches may be impacted 

because of ditch widening.  

¶ Impacts to the hydrology of adjacent wetlands is not 

anticipated.  No loss of wetlands is anticipated. 

¶ The Sponsor will secure applicable CWA permits 

prior to project implementation.  
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Benefit/ Cost Comparison  

The Project Team completed a comparative cost analysis for the alternative plans carried forward for detailed study, 

which is shown in Table 4.3. Cost items include: 

¶ Land rights to enlarge the ditches, except for areas located on government owned/protected properties.  Land 

rights parcel data and corresponding map for thi s project is provided in Appendix C, pages C-56 through C-

85. 

¶ Construction-related activities such as mobilization, clearing and grubbing, erosion and sediment control, 

demolition and removal of existing stru ctures, site work, earthwork, fencing, seeding, and sediment removal. 

¶ Engineering activities such as completing design, surveys, geotechnical investigations, construction 

observations, and project administration .  
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Table 4-3.  NED Account Comparison of Alternative Plans  

ITEM 

No Action/ 
Future 

Without 
Project 

Channel Work 

Evaluation 
Unit 4 

(Main Ditch B) 

Evaluation 
Unit 5 

(Ditch C2 and 
 Main Ditch C) 

Evaluation 
Unit 6 

(Dich C1) 

Evaluation 
Unit 10 

(Ditch L) 

INSTALLATION COSTS 1       

Total Construction Cost  $                 - $5,111,511 $5,038,581 $1,335,748 $582,881 

Acquisition/Relocation   $ - $ - $ - $ - 

Easements $                 - $370,000 $277,500 $161,875 $83,250 

NRCS - Project Design, 
Construction Engineering, 
Contracting & Inspection 

$                 - $1,428,961 $1,429,290 $316,799 $103,528 

Sponsor - Project Design, 
Construction Engineering, 
Contracting & Inspection 

 $ - $ - $ - $ - 

NRCS - Project Administraton 
Cost (5% of Construction) 

$                 - $204,138 $204,185 $45,257 $14,789 

Sponsor - Project 
Administraton Cost 

  $ - $ - $ - $ - 

Federal State and Local 
Permits 

 $                 - $9,250 $41,625 $9,250 $9,250 

Total Installation Cost  $                 - $7,123,860 $6,991,181 $1,868,929 $793,698 

AVERAGE ANNUAL COSTS       

Installation  $                 - $256,900 $252,100 $67,400 $28,600 

Operation and Maintenance  $                 - $22,000 $27,100 $8,300 $3,200 

Total Average Annual Cost  $                 - $278,900 $279,200 $75,700 $31,800 

ANNUAL BENEFITS       

Flood Damage Reduction  $                 - $461,000 $312,100 $165,900 $23,700 

Agricultural Drainage  $                 - $461,000 $312,100 $165,900 $23,700 

FWOP Costs Avoided   $ - $ - $ - $ - 

Average Annual Project 
Benefits 

 $                 - $922,000 $624,200 $331,800 $47,400 

Net Average Annual Project 
Benefits 

 $                 - $643,100 $345,000 $256,100 $15,600 

BENEFIT/COST RATIO       

Benefit/Cost  - 3.31 2.24 4.38 1.49 

Price Base 2019.      May-2019 

1 Project Life ï 53 Years       

2 2020 Discount rate of 2.75%             
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 NATIONAL ECONOMIC DEVELOPMENT (NED) ALTERNATIVE 

The NED Alternative is the federally assisted alternative maximizes net economic benefits consistent with protecting 

the nationõs environment.  

The Ditch Modification  Alternative is the Preferred Alternative and also the NED alternative, based on the following 

reasons: 

¶ It fulfills the Project Purpose and Need for federal action. 

¶ It has overall positive impacts on human resources and minimal impacts on natural environmental resources. 

¶ It has the highest benefit /cost ratio of the federally  assisted alternatives.  

¶ It maximizes net economic benefits consistent with protecting the nationõs environment. 
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5.0 ENVIRONMENTAL CONSEQUENCES 

 SECTION OVERVIEW 

This section describes the economic, environmental, and social effects of the FWOP Alternative and the Preferred 

Alternative. Resource areas identified in Table 2-1 as being relevant to the Proposed Action are included in this 

section.  

This section also presents a summary of existing environmental conditions for environmental and socioeconomic 

resources within the project area, relevant to each resource area. A more detailed description of watershed resources 

is provided in the Watershed Resources Inventory in Appendix E, page E-328. Impacts to resource areas are evaluated 

in accordance with applicable Federal regulations and NRCS guidance documents. Direct, indirect, and cumulative 

impacts as well as an assessment of the significance of impacts (beneficial and adverse), are discussed in this section. 

 CULTURAL RESOURCES/H ISTORIC PROPERTIES 

No Action/FWOP  ð No impact to Cultural Resources.  

Ditch  Modification/ Preferred  Alternative  ð As the Preferred Alternative includes modifying existing ditches and 

does not include the construction of new ditches, no impacts to cultural resources are anticipated. However, the 

Mississippi Department of Archives and History (MDAH) recommends monitori ng during the modification of existing 

ditches. In a letter dated August 14, 2018, the MDAH indicates that a full Cultural Resources Survey is not required 

unless new ditch alignment is chosen.  The proposed works of improvement do not include new ditch al ignments.  

This letter is included in Appendix A.   

 ENDANGERED AND THREATENED SPECIES 

No Action/FWOP  ð No impact to federally listed species or critical habitat is anticipated. 

Ditch Modification/Preferred Alternative  ð As federally-listed species have the potential to occur in the vicinity of 

the Project, there is a potential for impact; however, adverse impacts to federally-listed species are not anticipated, as 

only minimal disturbance to existing resources would occur during Project implementation.  

Aquatic species such as the rabbitsfoot and sheepnose mussel occur in the Sunflower River but would not be expected 

to occur in project ditches. With the implementation of Best Management Practices (BMPs) to reduce erosion and 

sedimentation impacts during construction, the Preferred Alternative may affect, but is not likely to adversely affect 

these species.  

As the project includes clearing activities, the project òmay affectó the northern long-eared bat4; however, potential 

impacts to this species are not prohibited under the 4(d) rule. USFWS concurrence with these determinations is 

provided in a letter dated June 18, 2020 (Appendix A).  

 

 

 

 

 

4  This project may affect the threatened Northern long-eared bat; therefore, consultation with the Service pursuant to Section 
7(a)(2) of the Endangered Species Act of 1973 (87 Stat.884, as amended; 16 U.S.C. 1531 et seq.) is required. However, based on 
the information you provided, this project may rely on the Serviceôs January 5, 2016, Programmatic Biological Opinion on Final 4(d) 
Rule for the Northern Long-Eared Bat and Activities Excepted from Take Prohibitions to fulfill its Section 7(a)(2) consultation 
obligation. 
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As no suitable pondberry habitat occurs within the project area, the project would have no effect on this species. The 

USFWS also concurred that suitable habitat for pondberry is not found within the action area, and the USFWS has no 

comments or concerns with regards to this species as it relates to the Endangered Species Act.  

Since only non-breeding populations of the wo od stork potentially occur within the project area, and individuals 

would be expected to avoid the area duri ng construction , the project òmay affect, but is not likely to adversely affectó  

the wood stork .   

USFWS correspondence is included in Appendix A.  

 ENVIRONMENTAL JUSTICE 

No Action/FWOP - No disproportionate adverse effects are anticipated to any ethnic, racial, or socioeconomically 

disadvantaged families or groups. 

Ditch Modification/Preferred Alternative  ð Implementation of the Preferred Alternative benefits the regionõs 

agricultural productivity by reducing flood frequency on approximately 1,200 acres of  cropland in the affected area as 

well as an indirect benefit of shortened duration of flooding in additional areas .  

 EROSION AND SEDIMENTATION/SOIL RESOURCES 

No Action/FWOP  ð Erosion and sedimentation would continue unchecked under the FWOP.  The head-cut in Ditch C 

would likely continue to migrate upstream.  

Ditch Modification/Preferred Alternative  ð The Preferred Alternative includes ditch modifications that are designed 

to reduce damaging ephemeral gully erosion and siltation within the watershed. Soils that the ditches are located in 

are Sharkey, Forestdale, and Alligator which, below the plow zone, are resistant to erosion.  Existing soil erosion rates 

were calculated based on RUSLE2 with several broad assumptions based on farming techniques and generalized slope 

conditions.  Factors such as no-till vs conventional were estimated and results can be found in Section D.8 of Appendix 

D.  If the preferred alternative is implemented in connection with improved farming techniques such as no -till, 

reduction in soil loss could approach half of what existing conditions suggest.  No -till practices leave residue in the 

field far beyond harvest time as well as eliminate the need for multiple cultivations leaving the ground fallow and 

vulnerable to erosion.   Filter strips and buffers are also recommended that provide sediment reductions.  The 

following additional practices are expected to also reduce erosion and sedimentation: 

¶ Installation of overfall pipes is expected to reduce erosion from ephemeral gullies.  Sediment being deposited 

at various points in the watershed will be reduced. This will induce a corresponding reduction in nutrients and 

chemicals entering the channels and waterbodies.  These overfall pipes will be installed logically where gully 

erosion is prominent.     

¶ Installation of a grade control structure at Ditch C near confluence with the Big Sunflower River will reduce 

erosion in Ditch C and prevent the existing head-cut from migrating upstream.  This practice is focused mainly 

on in-stream sediment loss reduction, which is a fraction of the sediment loss to in-field causes. 

 FISH AND W ILDLIFE 

No Action/FWOP ð Current erosion and sedimentation impacts would be expected to continue to adversely affect the 

water quality of project ditches, which consequently adversely affects the aquatic habitat for fish and wildlife 

resources.  

Ditch Modification/Preferred Alternative  ð Proposed ditch modifications would affect fish and wildlife habitat 

within the project ditches.  Maintenance activities including clearing and snagg ing would reduce the amount of woody 

vegetation withi n and along the banks of the project ditches and as a result would reduce habitat and cover for 

aquatic and semi-aquatic species that has developed within the agricultural ditches due to a lack of maintenance. 
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Clearing and snagging operations are proposed for approximately 33 miles of project ditches. Clearing and snagging 

operations within Panther Swamp NWR will be limited to that necessary to maximize capacity and provide positive 

drainage along the pro ject ditches. Maintaining the project ditches within the Panther Swamp NWR would not affect 

areas of the refuge outside of the immediate vicinity of the ditches.  

To reduce impacts to forested areas adjacent to project ditches, ditches will generally be widened to avoid forest 

impacts. Based on current design, it is estimated that approximately 3.4 acres of forested habitat adjacent to ditches 

may be impacted by ditch widening activities. Where possible, access to the ditches for clearing and snagging 

activities will occur from adjacent non -forested areas. For portions of the project ditches that are not accessible via 

non-forested areas, access may require minimal clearing (approximately 15 feet) adjacent to the ditches. Where 

widening is proposed, the ditc hes will be widened to avoid impacts to forested and/ or federally protected areas. 

Potential impacts to forested areas because of widening ditches were estimated with an additional ditch width of 

approximately 10 feet.  

Most of the project ditches are adjacent to disturbed areas, agricultural fields, and/or existing access roads. However, 

based on aerial imagery of the project area, it is estimated that approximately 7.4 miles of ditch length will require 

some minimal forest clearing along the edge of the d itches for equipment access. It is estimated that approximately 

13.5 acres of forested area will be temporarily impacted for access. 

As this project is located adjacent to Panther Swamp National Wildlife Refuge, this minor amount of potential clearing 

would not adversely affect area wildlife.  

The project also includes the installation of overfall pipes with water level control features. Landowners controlling 

these structures will be given guidance in the proper utilization of these structures for waterfow l management. 

Overfall pipes are expected to reduce erosion as well as increase potential winter waterfowl habitat. The reduction of 

sediment entering downstream watersheds will have a positive effect on fish reproduction by reducing the negative 

impacts of siltation on fish eggs. 

 FLOODPLAIN M ANAGEMENT 

No Action/FWOP  ð No changes to controlling 100 -year flood elevations or the existing FEMA-designated Special 

Flood Hazard Area.  

Ditch Modification/Preferred Alternative  ð No changes to the existing  FEMA-designated Special Flood Hazard Area. 

Since the SFHA is related to backwater flooding from the Big Sunflower River, reducing localized flooding will have no 

effect on the FEMA-designated SFHA. It is understood that channel improvements will alter timing of pea k 

hydrographs from the ditches, but the floodplains were not developed based on the ditches, rather the receiving 

stream (Big Sunflower River). The results of the modifications will not alter the modelling results or SFHA for the Big 

Sunflower River.  

 FLOOD DAMAGE 

No Action/FWOP  ð Flood damage is expected to continue at a level similar to existing conditions. 

Ditch Modification/Preferred Alternative  ð Implementation of the Preferred Alter native would reduce flooding on 

approximately 1,200 acres of cropland within the affected area as well as an indirect benefit of shortened duration of 

flooding in additional areas .  The threat of crop damage would be reduced through the proposed modifications.  

Refer to Table 5.1 for flood ed area reductions for each ditch drainage basin.  

Ditch B ð This ditch flow capacity would improve,  and overall flooded area shrink by approximately 23% if compared 

to existing conditions . The ditch would no longer surcharge in 6 different locations. 

Ditch C ð This ditch flow capacity would improve, and overall flooded area shrink by approximately 25% if compared 

to existing conditions .  The ditch would no longer surcharge between segments C-16 to C-22. 
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Ditch C-1 ð This ditch flow capacity would improve, and overall flooded area shrink by approximately 25% if compared 

to existing conditions.  The ditch would surcharge around the same locations but the HGL are lower than 

existing/current conditions.  

Ditch C-2 ð The proposed changes would completely eliminate  the potential flooding areas. Also, the ditch  would no 

longer surcharge. 

Ditch L ð The revised Ditch L is not in the comparison of existing vs proposed floodplain analysis.  The upper segment 

of Ditch L is comprised of approximately 1000 feet of new channel construction that was not include d in the modelling 

of existing conditions.  The revised Ditch L segment of new channel construction will directly connect to Ditch C which 

alters the flow characteristics of Ditch L.  The proposed conditions inundation area reflects this new flow regime.  For 

this reason, the comparison was not made for floodplain analysis nor for the FIA analysis.  

Table 5-1.  Flooded Area Reductions  

DITCH 

EXISTING 

CONDITIONS -  

FLOODED AREA 

(ACRES) 

PROPOSED 

CONDITIONS -  

FLOODED AREA 

(ACRES) 

FLOODED AREA 

REDUCTION 

Ditch B  2578 1981 23% 

Ditch C-1 919 687 25% 

Ditch C, C-2, L 1933 1596 17% 

 

Refer to the I&A report in Appendix D. 7 for a detailed explanation of the modeling approach and results. Mapping of 

the flooded areas under existing conditions and proposed conditions can be viewed in Appendix C, pages C-43 

through C-55. 

Flood Impact Analysis 

The USACE Hydrologic Engineering Centerõs Flood Impact Analysis (HEC-FIA) was used to estimate the economic crop 

losses attributed to f lood damage. The estimated economic losses can be used to compare the consequences of 

existing and future flooding condit ions. 

The South Delta FIA model demonstrated that implementing the proposed works of improvement resulted in reduced 

annual crop losses in the amount of $631,072.  This model does not factor in structural losses, nor does it consider the 

1,000-ft upper segment of Ditch L including the new channel construction as this alignment was not modeled in 

existing conditions HEC-RAS model. 

 An overview of the HEC-FIA model is provided in Appendix D, Section D.7.  

 INVASIVE SPECIES 

No Action/FWOP  ð No impact to invasive species.  

Ditch Modification/Preferred Alternative  ð In general, the project would have little to no effect on the presence of 

invasive species within the project area. Clearing and snagging could allow for expansion of invasive plant species 

currently in the area; however, seeding any disturbed soil with native species will reduce the risk of the spread of 

invasive species.  

 M IGRATORY BIRDS 

No Action/ FWOP ð No impacts to  migratory birds would occur.  
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Ditch Modification/Preferred Alternative  ð The project is expected to benefit migratory birds because it includes 

the installation of overfall pipes with water control structures  which will allow retainage of water in fields during the 

winter. Landowners controlling these structures will be given guidance in the proper utilization of these structures for 

waterfowl management. Overfall pipes are expected to reduce soil loss and reduce sediment loads in runoff  as well as 

increase potential winter waterfowl habitat. The net increase in potential habitat (seasonal flooded area) could be 

approximately 200 acres. 

 PARKLANDS/N ATURAL AREAS 

No Action/FWOP  ð Panther Swamp NWR currently experiences excessive flooding in some areas because existing 

ditches are clogged and do not adequately convey water. Under the No Action Alternative, existing ditches within the 

NWR will continue to underperform with respect to drainage.  

Ditch Modification/Preferred Alt ernative  ð Under the Preferred Alternative, approximately 7 miles of project ditches 

that flow adjacent to or through the Panther Swamp NWR would be modified via clearing and snagging and positive 

grading where needed to maintain drainage.   In addition, approximately 5.5 miles of ditches will be widened within or 

adjacent to federally managed lands (Panther Swamp NWR, Big Twist Mitigation Area, and Wetlands Reserve Program) 

to promote positive drainage. This alternative will not a ffect recreational opportu nities within the Panther Swamp 

NWR.  Work within Panther Swamp NWR, Big Twist Mitigation Area, and/or Wetlands Reserve Program areas will not 

be conducted without coordination with USACE and USFWS. Both agencies have agreed to be cooperation agencies 

for this EA. Work on ditch  sections adjacent to Panther Swamp NWR boundary will be primarily clearing and snagging 

with widening operations conducted only on the side of the ditch that is opposite to the Refuge. 

 PRIME AND UNIQUE FARMLANDS 

No Action/FWOP ð Erosion of prime farmland within the project area would continue unchecked.   

Ditch Modification/Preferred Alternative  ð Implementation of th is alternative provides flood reduction on 

approximately 1,200 acres of prime farmland as well as an indirect benefit of shortened duration of flooding in 

additional areas. 

 RIPARIAN AREAS 

No Action/FWOP ð Current riparian corridors would not be affected.   

Ditch Modification/Preferred Alternative  ð Ditch modifications including clearing and snagging would reduce the 

amount of woody vegetation within and along the banks of the project ditches. Clearing and snagging operations are 

proposed for approximately 33 miles of project ditches. Clearing and snagging operations within Panther Swamp 

NWR will be limited to that necessary to maximize capacity and provide positive drainage along the project ditches. 

Clearing of riparian areas within the Panther Swamp NWR will be avoided to the extent practicable but may be 

necessary along the edge of ditches for access purposes. Other forested areas outside of the immediate vicinity of the 

ditches will generally not be impacted .  

It is estimated that approximately 3.4 acres of riparian forest adjacent to project ditches will be impacted as a result of 

ditch widening.  

 WATER QUALITY 

No Action / FWOP ð Water quality could potentially worsen due to increase in erosion and sedimentation under the 

FWOP.  

Ditch Modification/Preferred Alternative  ð Water quality within the project area would be expected to benefit from 

the ditch modificati ons proposed under this alternative as a result of installation of overfall pipes which reduce 
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ephemeral gully erosion and siltation of receiving streams (refer to Section 5.5).  The 1987 Plan-EIS stated that 

overfall pipes will reduce sediment reaching lakes and streams by 18%.  Depending on the overfall pipes installed and 

the corresponding drainage basin sizes, this estimated percentage may fluctuate.  Even with these benefits, it is 

expected that water quality in the watershed will remain poor.  

 WATERS OF THE U.S./CLEAN WATER ACT 

No Action/FWOP  ð Under the FWOP, no impacts to waters of the U.S would occur.   

Ditch Modification/ Preferred  Alternative  ð The Preferred Alternative includes modifications to approximately 7 

miles of existing ditches, however, no loss to waters of the U.S. would occur since the Preferred Alternative does not 

include filling any wetlands or waters of the state.  

Based on correspondence form the USACE, òthe routine maintenance of existing farm ditches is generally exempt from 

regulation under Section 404 of the Clean Water Act, provided the ditches have been maintained in the past, the work 

does not affect adjacent wooded or natu rally vegetated wetlands and there is not a change in use or conversion to 

uplands. Maintenance includes the excavation of accumulated sediments back to original contours and re-shaping of 

the side-slopes. The construction of grade control structures, clearing and snagging of vegetation in the channel or to 

gain access may require a permit from this office.ó 

The Sponsor will secure applicable CWA permits necessary for construction prior to project implementation.  

 WETLANDS 

No Action/ FWOP ð Implementation of the FWOP would not affect wetlands.   

Ditch Modification/Preferred Alternative  ð Implementation of maintenance activiti es included in the Preferred 

Alternative would affect the existing ditches and adjacent wetlands in some areas.  Based on the NWI maps, 

approximately 40,000 feet (7.5 miles) of ditch modifications are proposed on segments adjacent to NWI-mapped 

and/or Wetl ands Reserve Program lands. Impacts to the wetlands will include selective tree removal during 

installation. Impacts to the hydrology of adjacent wetlands is not anticipated, and no loss of wetlands is anticipated. 

Based on current project plans, it is estimated that approximately 3.4 acres of forested wetlands could be impacted by 

ditch widening activities. Proposed impacts to forested wetlands have been reduced during project planning by opting 

to widen ditches along agricultural areas where possible and leaving adjacent forested areas intact.  

Prior to project initiation, the Sponsor will review potential imp acts to wetlands with both the USACE and the USFWS. 

In addition, t he Sponsor will secure applicable CWA permits prior to project implementation.  As modifications are 

proposed for existing agricultural ditches, stream mitigation is not anticipated.  

Best management practices will be applied during construction to protect wetlands. Overfall pipes with water level 

control structures will be added to allow  the water level to be raised in winter months.  This will enhance the habitat 

values of the areas for waterfowl.  

 CUMULATIVE IMPACTS 

A cumulative impact is an impact on the environment which results from the incremental impact of the action when 

added to other past, present, and reasonably foreseeable future actions regardless of what agency (Federal or non-

Federal) or person undertakes such other actions (40 CFR § 1508.7). The region in which the proposed action is located 

had undergone a tremendous amount of hydrologic and landscape alterations over the years. The area was once 

comprised of bottomland hardwood forests, swamps, and waterways. However, as a result of hydrologic modifications 

(levees and drainage modifications) and the development of the land into a very rich agricultural resource, much of 

the original landscape has been transformed. 
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Current land use is expected to continue into the future within the Project Area. The proposed actions associated with 

the Preferred Alternative are located along existing ditches except for the 0.20-mile segment of Ditch L and will not 

cause land use changes.   The proposed actions are designed to reduce erosion and sedimentation to streams within 

the watershed, which will improve water quality.  

Other present and future actions within the watershed that could affect soil resources and water quality include 

logging and other timber management prescriptions. However, with the implementation of forestry Best Management 

Practices (BMPs), adverse impacts to soils and water quality within the watershed are not anticipated.    

 POTENTIAL CONFLICTS WITH EXISTING PLANS AND POLICIES 

The proposed project is not in conflict with existing plans and policies.   

 CONTROVERSY 

There are no known areas of controversy. 

 RISK AND UNCERTAINTY 

Benefits attributed to installation of overfall pipes depend on the installation and operation and maintenance of these 

practices.  If overfall pipes are not installed, or do not function as intended, average annual benefits would be reduced. 

The original benefits for the Project provided in the 1987 Plan-EIS were indexed to current dollars using the land value 

index. The scope of the study did not include re-evaluation or reconsideration of the original benefits. Consequently, 

the estimated average annual flood damage reduction benefits may vary from those displayed. 

Within the context of  this study, all alternatives were considered on a comparable basis. There does not appear to be 

any area that would have resulted in a different decision by using different procedures or conducting more intensive 

studies. 

 ADVERSE EFFECTS THAT CANNOT BE AVOIDED 

There are no known areas of controversy. Although clearing and snagging operations as well as ditch widening would 

temporarily affect potential wildlife habitat that has developed over the years within the ditches due to lack of 

maintenance, no significant impacts to biological resources, wetlands, or waters of the U.S. are anticipated.  

 PRECEDENT FOR FUTURE ACTIONS WITH SIGNIFICANT IMPACTS 

The proposed project is not expected to be  a precedent for future actions that would cause significant impacts.  
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6.0 CONSULTATION, COORDINATION , AND PUBLIC PARTICIPATION 

 SCOPING AND PUBLIC M EETINGS 

The scoping process of the Environmental Assessment for the South Delta Watershed involved site investigations, 

public meetings, and consultations with jurisdictional agencies. This included meeting with NRCS, stakeholders and 

the public on July 10, 2018. The public meeting was held at the USDA Service Center, 220 Wyeth Drive, Suite C, Yazoo 

City, MS. The scoping process identified the (1) objectives, needs, and primary concerns for the SLO, (2) the relevant 

issues, and (3) the environmental concerns associated with the Project. Comments and responses from agencies, 

stakeholders, and the general public are discussed in Section 6 and included in Appendix A. 

 AGENCY CONSULTATION 

Input from numerou s federal, state, local, and tribal agencies was solicited during the scoping process.  Scoping letters 

were mailed out on August 6, 2018. The recipients included: 

Á U.S. Environmental Protection Agency 

Á Natural Resources Conservation Service 

Á U.S. Army Corps of Engineers (USACE) 

Á U.S. Department of Agriculture Farm 

Service Agency 

Á U.S. Department of Agriculture Rural 

Development Office 

Á U.S. Fish and Wildlife Service 

Á U.S. Forest Service 

Á Mississippi Wildlife, Fisheries, and Parks 

Á Mississippi Soil and Water Conservation 

Commission 

Á Mississippi Emergency Management 

Agency (MEMA) 

Á Mississippi Department of Archives & 

History  

Á Mississippi Department of Agriculture 

and Commerce 

Á Mississippi Department of 

Transportation 

Á Mississippi Development Authority  

Á Mississippi Natural Heritage Program 

Á Mississippi Forestry Commission 

Á Mississippi Department of 

Environmental Quality 

Á Delta Wildlife Foundation  

Á Delta National Forest 

Á Yazoo City, MS 

Á Humphreys, Yazoo, Sharkey Counties 

Á Delta Council 

Á Mississippi Lower Delta Partnership 

 

The NRCS also solicited input from the following tribes during the development of the Plan -EA.  Scoping letters were 

sent out on June 17, 2019.     

Á Mississippi Band of Choctaw Indians 

Á The Chickasaw Nation 

Á Choctaw Nation of Oklahoma (Response from Choctaw Nation was received which requested GPS 

coordinates of project and the Cultural Resources Report.  Requested information was provided and 

no further response was received.) 

Á Jena Band of Choctaw Indians 

Á Tunica-Biloxi Indians of Louisiana, Inc. 

Á Quapaw Tribe of Oklahoma (O-Gah-Pah) 

Á Alabama-Coushatta Tribe of Texas 

Á Muscogee (Creek) Nation 
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The following entities responded to the scoping request:  

Á USFWS ð The U.S. Fish & Wildlife Service (USFWS) indicated that the project falls within the range of five feder ally 

listed species: northern long-eared bat (Myotis septentrionalis); rabbitsfoot mussel (Quadrula cylindrica 

cylindrical); sheepnose mussel (Plethobasus cyphyus); pondberry (Lindera melissifolia); and wood stork (Mycteria 

americana). 

Á USACEð The USACE indicated that there may be waters of the U.S. within the project area subject to regulation 

under Section 404 of the Clean Water Act. Additional information pertaining to specific proposed work areas will 

be required to determine regulatory requi rements. 

Á MS Department of Wildlife, Fisheries, and Parks ð The MS Department of Wildlife, Fisheries, and Parks indicated 

that several species of concern may exist within 2 miles of the project area but that, based on information 

provided, if best management practices are properly implemented, monitored, and maintained (particularly 

measures to prevent, or at least, minimize negative impacts to water quality), the proposed project likely poses 

no threat to listed species or their habitats. 

Á MS Department of Arch ives and History ð The MS Department of Archives and History (MDAH) indicated that 

due to the presence of recorded sites within the APE, and the presence of recorded sites in close proximity, that a 

cultural resources survey should be performed by a qualified archaeologist  for new ditch alignments .  The 

preferred alternative includes ___ ft of new ditch alignment  on the north end of Ditch L .  Borrow areas will not be 

utilized.  MDAH recommends archaeological monitoring during the modification of existing ditches.  

Á MS Emergency Management Agency ð The MS Emergency Management Agency (MEMA) indicated that they 

need more project specifics to provide a detailed floodplain guidance.  Once the affected area was more clearly 

defined, it was determined that the project was not detrimental to the floodplains in the area.  These floodplains 

were established based on backwater flooding from the Big Sunflower River, not from local drainage into the 

ditches in question. 

A draft of the Supplemental Watershed Plan and Environmental Assessment was made available for review and 

comment. Comments received during  the comment period were considered and are included in the administrative 

record. 



Supplemental Plan and Environmental Assessment  
South Delta Watershed 
Humphreys, Sharkey, and Yazoo Counties, MS 

USDA-NRCS  58 July 2020 

7.0 PREFERRED ALTERNATIVE: 

IMPLEMENTATION OF PROPOSED DITCH M ODIFICATIONS 

 SUMMARY AND PURPOSE 

Based on review of the Project Purpose and Project Need, the overall impacts on human and natural environmental 

resources, and consideration of the NED Alternative, the Preferred Alternative is to conduct ditch modifications along 

Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L (refer to the Project Map in Appendix B). The Preferred 

Alternative also includes the implementation of  accelerated land treatment (overfall pipes) and a grade control 

structure at Main Ditch C at the Satartia Road bridge upstream of the confluence with the Big Sunflower River.  

The purpose of the proposed work presented in the 1987 Plan-EIS was to reduce the flooding and poor drainage 

damage to cropland and to reduce erosion  damages to the soil resource base and sedimentation damages to the 

watershed streams and ditches.  

The 1987 Plan-EIS evaluated several ditch modifications within what the report entitled the South Delta Watershed, 

including ditch improvements in the form of new ditch realignment, ditch enlargement, and ditch clearing and 

snagging. The Plan-EIS also included land treatment measures such as sediment control structures (overfall pipes) 

along the watershed ditches.  The current project includes some of the modifications that were proposed previously 

but were never completed.  

The purpose of the project (Project Purpose) includes the following:  

Å Reduce flood and drainage damages to cropland, reduce erosion damages to the soil resource base, and  reduce 

sedimentation damages to the watershed streams and channels. 

Detailed information for Preferred Alternative  is provided in Section 7.2. 

 DITCH M ODIFICATIONS TO BE IMPLEMENTED 

The Preferred Alternative involves a combination of several types of channel modifications.  They are as follows: 

Clearing and Snagging 

Clearing and snagging will occur within all project ditches.  This process will consist of removing woody vegetation 

from the channel flow area.  All clearing and snagging will be conducted from one side of the ditch except where 

passing through or adjacent to woodlands.  The USFWS has requested the following special conditions: 

1. For Main Ditch C, the first 100 yards adjacent to MS-149 (northern terminus) should not be cleared.  

2. Ditch right -of-way and access for Ditch L should be confined to the east bank as requested by USFWS.    

Ditch Reshaping 

Ditch widening will be conducted within project ditches , with the except of Ditch C-2, at select locations along 

approximately 16 miles of the 33 total miles .  Ditches will be enlarged in specific locations based on modelling results 

to increase flow capacity.   

Positive grading/silt removal within ditch bed will be performed at select locations along Ditch C, Ditch C-1, Ditch L, 

and Ditch B. Existing and proposed ditch profiles are provided in Appendix C, pages C-18 through C-41. Ditches 

adjacent to woodland or wetland will only have enough spoil placed on the woodland or wetland side to provide a 

levee.  Ditches passing through woodland or wetland will have spoil on both sides and stacked to reduce area cleared.  

The spoil will be shaped to form a levee. Ditch right -of-way and access for Ditch L should be confined to the east bank 

as requested by USFWS.   
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Refer to map sets provided in Appendix C for location of proposed ditch reshaping elements.  Also, a typical detail of 

ditch reshaping is included in Appendix C on page C-16. 

Structure Upgrades 

Structure upgrades will consist of culvert replacements at 4 locations on Ditch C and 1 location on Ditch C-2 and 

include inlet and outlet protection .  Hydraulic structures reduce flow capacity of rivers/streams/ditches by blocking 

available conveyance.  This is largely dependent on the amount of flow and the relative size of the opening.  Other 

factors include the HW/D ratio (Headwater to Diameter) that is expressed as the amount of water that òbacks upó on 

the upstream side of the culvert before overtopping.  In most highway construction,  this factor is kept to 1.2 to 1.3.  In 

the cases of the South Delta ditches, several of the culverts were undersized, causing excessive ponding or flooding on 

the upstream side of the structure.  The recommendation was to replace these culverts with larger-size culverts to 

minimize obstruction of flow.  These replacements will reduce the amount of floodplain and associated inundation of 

cropland during excessive precipitation events. 

Overfall Pipes and Other Land Treatment Measures 

Overfall pipes have been proposed for the purpose of reducing ephemeral gully erosion and sediment deposit in 

channels.  Overfall pipes are the only practical means of reducing these damages.  The benefits from these pipes are in 

the reduced maintenance on the channels and smoothing of ephemeral gullies.  In addition to overfall pipes, the 

installation of other land conservation measures such as field borders and filter strips would further reduce 

sedimentation in channels by controlling sheet and rill erosion.  

Overfall pipes with outlet protection will be installed at approximate at significant drainage outlets along project 

ditches to allow field water to enter c hannels thereby reducing erosion from ephemeral gullies and sediment 

deposition in channels.  These pipes will be set to prevent drainage below the normal summer levels and water level 

control features will be added to allow the water level to be raised in  winter months and flood additional woodland 

and cropland. Overfall pipes and drop spillways are measures used to drop surface water and flow from shallow field 

ditches into deeper open ditches. Unless effective measures are installed, rapid erosion of ditch banks and rapid 

sedimentation of the ditch are likely to occur. In installing any overfall structure, a minimum amou nt of excavation 

should be done at the structure. This reduces the required backfill. Care must be taken to eliminate seepage along or 

under a pipe or other overfall structure. Sometimes it is more economical to construct a lateral ditch to collect surface  

runoff from several fields or lateral ditches and to drop the water into an open ditch at one point instead of installing 

several overfall pipes or structures at each of the field or lateral ditches. Such collecting ditches may parallel the spoil 

bank and should not interfere with cultivation. To drop surface water from the land side of spoil banks into drainage 

ditches or from small laterals into deeper ditches, drops may be used advantageously. Pipe-overfall structures need to 

empty into areas recessed in the banks of the open ditch. This is particularly important if the ditch periodically carries 

heavy debris. When installed in this manner, the pipes will not likely be damaged by the movement of floodwater, 

debris, or ice in the outlet ditch and will not  retard the flow in the ditch.  

Pipe-overfall structures may be installed with standard inlet sections or with reinforced concrete headwalls and 

wingwalls to give more stability. Antiseep collars along the pipe should be used where needed. A typical detail of an 

overfall pipe is included in Appendix C on page C-16. 

Grade Control Structure in Ditch C 

A grade control structure will be constructed on Ditch C at the Satartia Road Bridge upstream of the outlet to the Big 

Sunflower River.  A grade control structure is used to prevent gully development and bed erosion.  The grade control 

for Ditch C is similar to a spillway designed to pass water to a lower elevation while controlling the energy and velocity 

of the water as it passes.  The benefits of using a grade control structure are:  

Å Stabilizes the banks and bed of channel by reducing side slopes and stream slope  

Å Concentrating highest flow velocity within structure  



Supplemental Plan and Environmental Assessment  
South Delta Watershed 
Humphreys, Sharkey, and Yazoo Counties, MS 

USDA-NRCS  60 July 2020 

Å Reduces erosion 

Å Prevents gully head cut formation and channel bed erosion by lowering water in a controlled manner  

Å Enhances environmental quality and reduces pollution hazards 

Å Manages channel flow line for non-erosion benefits, such as reduced turbidity 

Å Protects existing structures that can be at risk from bed degradation 

A typical detail of a grade control structure is provided in Appendix C on page C-17. 

 COMPLIANCE WITH FEDERAL, STATE, AND LOCAL LAWS 

Federal Regulations, Permits, and Compliance  

Á Clean Air Act 

The Clean Air Act (CAA) (42 USC §§ 7401ð7671, as amended) provided the authority for the U.S. Environmental 

Protection Agency (USEPA) to establish nationwide air quality standards to protect public health and welfare. 

Federal standards, known as the National Ambient Air Quality Standards (NAAQS), were developed for six 

criteria pollutants:  ozone (O3), nitrogen dioxide (NO2), carbon monoxide (CO), sulfur dioxide (SO2), particulate 

matter (PM10 and PM2.5), and lead (Pb). Criteria pollutants are considered excessive concentrations of 

particulate matter and ozone in the atmosphere that adversely impact human health.  No CAA permitting 

requirements are anticipated.  

Á Section 404 of the Clean Water Act Permit  

It is expected that Main Ditch B, Main Ditch C, Ditch C-1, Ditch C-2, and Ditch L would be considered Waters of 

the U.S., and wetlands and surface waters adjacent to project ditches would also be considered Waters of the 

U.S. Maintenance of agricultural ditches is generally exempt from Clean Water Act Section 404 regulations; 

however, proposed ditch modifications that could affect adjacent wetlands or other waters of the U.S. should 

be reviewed by the USACE to determine Section 404 requirements. The project sponsor will coordinate with the 

USACE prior to ditch modification activities to ensure compliance with Section 404 of the CWA.  Permitting and 

mitigation requirements will be determine d during design phase of each of the proposed channel 

modifications. 

Á Section 401 of the Clean Water Act-Water Quality Certification (WQC) 

Projects requiring a Section 404 permit also require a Section 401 WQC from the State. MDEQ administers the 

401 WQC Program. The USACE 404 permit is not valid until MDEQ grants Section 401 WQC. 

Á Section 402 of the Clean Water Act ð National Pollutant Discharge Elimination System Permit 

The Project would involve ground disturbance of 1 acre or more; therefore, a National Pollutant Discharge 

Elimination System permit (administered through MDEQ) would be required. NRCS, or their contractor, shall 

submit the Large Construction Storm Water General Permit Notice of Intent to MD EQ upon development of a 

Project-specific, permit -compliant SWPPP, and a Request for Termination (RFT) within 30 days of meeting the 

requirements for termination of permit coverage.  

Á 50 C.F.R. §§ 17.2(b), 402.01(b), Endangered Species Act (ESA) of 1973  

Section 7 of the ESA applies to NRCS and it imposes an affirmative duty on NRCS to ensure that the Project is 

not likely to jeopardize the continued existence of a listed species or result in the destruction or modification of 

critical habitat . The ESA is enforced by the USFWS. The NRCS has coordinated with the USFWS to comply with 

the ESA (refer to Appendix A). The project is not likely to jeopardize the continued existence of listed species or 

result in the destruction or modification of critical habitat . 

Á 36 CFR Part 800 - National Historic Preservation Act 
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Section 106 requires NRCS to identify and assess the effects of the Project on historic properties. NRCS must 

consult the appropriate state and loc al officials, the SLO, and members of the public and consider their views 

and concerns about historic preservation issues when making final Project decisions. If cultural resources 

(excluding human remains) are discovered during installation, NRCS will cause work to stop in that area and 

conduct an investigation and evaluation by a qualified cultural resources specialist. If human remains are 

discovered, work will cease in that area and protocol as described in the Antiquities Law of Mississippi (39-7-3 

et seq. of the Mississippi Code of 1972, as amended) will be implemented. 

Á 16 U.S.C. 668-668d, 54 Stat. 250, Bald and Golden Eagle Protection Act 

The Bald Eagle and Golden Eagle Protection Act provides protection to the bald eagle (the national emblem) 

and the golden eagle by prohibiting, except under certain specified conditions , the taking, possession, and 

commerce of such birds. NRCS must ensure that the Project is not likely to jeopardize the continued exist ence 

of bald eagles or golden eagles.  

Á 50 CFR Parts 10, 14, 20 and 21, Migratory Bird Treaty Act (MBTA) 

Legislation (16 USC § 703 et seq.) makes it unlawful to take migratory birds, their eggs, feathers or nests.  Take 

is defined in the MBTA to include by any means or in any manner, any attempt at hunting, pursuing, wounding, 

killing, possessing or transporting any migratory bird , nest, egg, or part thereof.  A migratory bird is any species 

or family of birds that live, reproduce or migrate within or across international borders at some point during 

their annual life cycle. NRCS must ensure that the Project would not result i n a take of migratory birds . 

Á Section 12 of P.L. 83-566 

Section 12 of P.L. 83-566 provides for consultation similar to that required under the Fish and Wildlife 

Coordination Act  (FWCA) for small watershed projects of the Natural Resources.  NRCS must consult with the 

USFWS and MDWFP regarding the impacts on fish and wildlife resources and measures to mitigate these 

impacts. Section 12 provides that the Secretary of Agriculture acting through the NRCS ð shall notify the 

Secretary of the Interior of proposed work plans for small watershed projects so that the latter , acting through 

the USFWS, may make such investigations and reports as they deem necessary. Subsequent recommendations 

that òare acceptable to, and agreed to by, the local organization and the Secretary of Agricultureó are 

incorporated into work plans. Pursuant to Section 12 of P.L. 83-566, FWS involvement on P.L. 83-566 projects is 

not funded by NRCS. 

Á Executive Order 11988, Floodplain Management 

Executive Order 11988 requires federal agencies to avoid to the extent possible the long- and short-term 

adverse impacts associated with the occupancy and modification of floodplains and to avoid direct and indirect 

support of floodplain  development wherever there is a practicable alternative. This EO requires NRCS to 

provide leadership and take action to reduce the risk of flood loss, to minimize the impact o f floods on human 

safety, health, and welfare, and to restore and preserve the natural and beneficial values served by floodplains 

for federally funded activities and programs affecting land use, including but not limited to water and related 

land resources planning, regulation, and licensing activities.  

Á Executive Order 11990, Protection of Wetlands 

The purpose of EO11990 is to "minimize the destruction, loss or degradation of wetlands and to preserve and 

enhance the natural and beneficial values of wetlands." EO11990 requires federal agencies, in planning their 

actions, to consider alternatives to wetland sites and limit potential damage if an activity affecting a wetland 

cannot be avoided. This EO applies to federal-funded activities and programs affecting land use, including but 

not lim ited to water and related land resources planning, regulation, and licensing activities. 

Á Executive Order 13112, Invasive Species 
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EO 13112 directs Federal agencies to not authorize, fund, or carry out actions that it believes are likely to cause 

or promote the introduction or spread of invasive species in the United States unless the agency has 

determined and made public its determination that the benefits of such actions clearly outweigh the potent ial 

harm caused by invasive species; and that all feasible and prudent measures to minimize risk of harm will be 

taken in conjunction with the actions.  

Á Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds 

EO 13186 requires NRCS to consider the impacts of planned actions on migratory bird  populations and 

habitats for all planning activities. 

State Permits and Compliance Actions 

Á Mississippi Commission on Environmental Quality Regulation LW-2 ð Surface Water and Groundwater Use and 

Protection 

Regulation LW-2 requires that persons or entities, except those exempt by statute and this regulation, initiate 

actions to use water without having first obtained a permit from MDEQ  Permit Board and without having 

otherwise complied with the provisions of this regulation and any applicable permit conditions. Measures set 

forth in this regulation have been promulgated effectively and efficiently conserve, manage, protect an d utilize 

the water resources of Mississippi. In accordance with this regulation NRCS may be required to obtain 

authorization from MDEQ Permit Board prior to commencement of the Project.  

Á Mississippi Department of Environmental Quality (MDEQ) Large Construction General Permit (LCGP)  

Since the Project will disturb more than 5 acres, it must have authorization to discharge stormwater runoff 

under a Large Construction Stormwater General Permit (LCGP) (Permit #MSR10). Stormwater discharges that 

enter waters of the State or stormwater conveyance systems leading to waters of the State are subject to 

regulation and compliance with the conditions set forth in this permit. This permit also authorizes storm water 

discharges from any other construction activity designated by the Executive Director based on the potential for 

contribution to an excursion of a water quality standard or for significant contribution of pollutants to waters of 

the State. Application for the construction stormwater permit is made by completing a Large Construction  

Notice of Intent (LCNOI) form at least 30 days prior to the commencement of construction activities. The 

Project must include a Stormwater Pollution Prevention Plan.  

Á 49-5-101 et seq. of the Mississippi Code of 1972, as amended, Nongame and Endangered Species Conservation 

Act  

The Mississippi Department of Wildlife, Fisheries, and Parks (MDWFP) issues special permits in compliance with 

the Mississippi Nongame and Endangered Species Conservation Act. The MDWFP may issue special permits to 

provide protection for listed species and their critical habitats that will be affected by proposed  actions such as 

road and bridge construct ion, flood  control structures, pipeline installation , etc. The MDWFP has indicated that 

if best management practices are properly implemented, monitored, and maintained (particularly measures to 

prevent, or at least, minimize negative impacts to water quality), the proposed project likely poses no t hreat to 

listed species or their habitats. 

Á 39-7-3 et seq. of the Mississippi Code of 1972, as amended, Antiquities Law of Mississippi  

The Antiquities Law affirms the Stateõs interest in locating, protecting, and preserving historic properties.  If 

cultural resources (excluding human remains) are discovered during implementation of the Project , NRCS will 

cause work to stop in that area and conduct an investigation and evaluation by a qualified cultural resources 

specialist. If human remains are discovered, work will cease in that area and protocol as described in the 

Antiquities Law will be implemented. 

Local Permits and Compliance Actions   
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None required.  
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 INSTALLATION 

Project installation should be completed in one construction season. During construction, equipment will not be 

allowed to operate when conditions  are such that soil erosion and water, air, and noise pollution cannot be 

satisfactorily controlled . NRCS will provide assistance to the SLO. The SLO has the needed authorities to carry out the 

Plan and has agreed to use them.  

Installation Costs.  Estimated installation costs for the Preferred Alternative are shown in Table 2. 

Á Construction   

Major components of construction costs  consist of mobilization, clearing, grubbing, earthfill, excavation, 

demolition of existing structures, drainfill, conduits , concrete, rock riprap, fencing, seeding, dewatering and 

pollution control.  

Maximum PL-83-566 cost-share is 100% of construction  and engineering costs for works of improvement for 

flood damage reduction and 75% of the construction of works of improvement for agricultural water 

management.  No cost sharing is available to acquire land, easements, or right -of-way as will be needed in 

connection with works of improvement.  

Tables 7-1 and Table 7-2 reflect the division of the total estimated installation  cost between Federal and other 

funds. NRCS technical and financial assistance for carrying out the Project is contingent on the appropriation 

of funds for this purpose. Key cost accounts are separated and shown in Table 7-2. 

Á Engineering  

Major components of engineering  costs consist of design, survey, geotechnical investigation, and construction 

observation. Engineering costs were estimated to be 35 percent of the total construction costs. The 35 percent 

was taken from the total of the construction, easement and permitting costs (for the ditch widening and 

clearing/snagging) befo re the location factor was applied. 

The construction costs for the overfall pipes within each evaluation unit is included, but h ad no corresponding 

engineering costs, which makes the final engineering cost shown in Table 7-2 less than 35 percent.    

Á Admini stration  

Project administration costs include contract administration, maintenance of records, and other overhead 

costs of installing structural measures and are included in Table 7-2.  

Á Land Rights    

The land rights costs include the estimated value of easements and rights-of-way needed for works of 

improvement  and legal fees and surveys needed in acquiring land rights. The cost of land rights is borne by 

the local sponsor(s). Land rights affected parcel data and corresponding map for this project is provided in 

Appendix C, pages C-56 through C-85.  Costs of acquiring land rights in included in the cost estimates 

provided in Appendix D, Section D.4. 

Á NRCS Responsibil ities   

NRCS is responsible for the following implementation components of the Preferred Alternative : 

- Execute a Project Agreement with the SLO before either party initiates work. This Agreement sets forth 

detailed financial and working arrangements and other applicable conditions . 

- Execute a Memorandum of Understanding with the SLO that allocates cost-share funding. 

- Execute an updated O&M Agreement for the ditches. This Agreement is based on the NRCS National 

Operation and Maintenance Manual. 

- Provide engineering support, technical assistance, and approval during the design and construction of 

the Project. 
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- Certify completion of all inst alled measures. 

Á SLO Responsibilities   

The SLO is responsible for the following implementation components of the Preferred Alternative : 

- Secure all needed environmental permits , easements, and rights for installation , operation, and 

maintenance of the rehabilitated ditches. 

- Execute a Project Agreement with NRCS before either party initiates work. This Agreement sets forth 

detailed financial and working arrangements and other applicable conditions. 

- Execute a Memorandum of Understanding with NRCS that allocates cost-share funding. 

- Execute an updated O&M Agreement with NRCS for the ditches, based on the NRCS National 

Operation and Maintenance Manual. 

- Provide local administrative and contract services necessary for installation of the Project. 

- Enforce all associated Project easements and rights-of-way. 

 M ITIGATION AND BEST M ANAGEMENT PRACTICES 

Mitigation Measures.  Mitigation means to avoid, minimize, rectify, reduce, or compensate for the impact of an 

action or alternative on a quality or condit ion. Its purpose is to reduce undesired impacts of an action (USDA 2003). 

Mitigation includes:  

Á Avoiding the impact altogether by not taking a certain action or parts of an action  

Á Minimizing impacts by limiting the degree of magnitude of the action and it s implementation  

Á Rectifying the impact by repairing, rehabilita ting, or restoring the affected environment  

Á Reducing or eliminating the impact over time by preservation and maintenance operations during the life of 

the action  

Á Compensating for the impact b y replacing or providing substitute resources or environments  

Based on current project plans, it is estimated that approximately 3.4 acres of forested wetlands could be impacted by 

ditch widening activities. Proposed impacts to forested wetlands have been reduced during project planning by opting 

to widen ditches along agricultural areas where possible and leaving adjacent forested areas intact. Mitigation may be 

required for forested wetland that are impacted by the project.  

Prior to project initiation, the Sponsor will review potential impacts to wetlands with both the USACE and the USFWS. 

In addition, t he Sponsor will secure applicable CWA permits prior to project implementation.  As modifications are 

proposed for existing agricultural ditches, stream mitigation is not anticipated.  

Water level control structures will be installed on overfall pipes where ditches could affect wetlands (See typical detail 

provided in Appendix C, page C-16).  They will be designed to prevent drainage of wetlands below the normal low 

summer levels and will allow flooding of additional wood land and adjacent cropland during winter months.  Therefore, 

the wildlife habitat  values of woodland and cropland will be enhanced to offset the loss of woody vegetation during 

ditch modifications.  As the Preferred Alternative is not expected to adversely impact streams, wetlands, flood plains, 

cultural resources, or endangered species, no mitigation is proposed for these resources.  

Best Management Practices.  Best Management Practices (BMPs) would be implemented in order to red uce adverse 

impacts as a result of the Proposed Action.  Several BMPs are discussed in Section 5.1.  Additional BMPs are listed 

below. 

Á Maintain all construction equipment in good operating condition to minimize exhaust emissions.  

Á Limit speed on unpaved surfaces. 

Á Limit construction staging areas to areas of disturbance. 
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Á Limit work to one side in wooded areas of ditch  

Á Water all excavated, graded, or unpaved areas to prevent excess dust generation. 

Á Minimize the total amount of ground disturbance and preserve vegetative covers to the extent 

practicable. 

Á Revegetate Project areas as soon as possible after disturbing the soil. 

Á Water stockpiled soils during construction to prevent erosive losses from excavation and other 

activities. 

Á Prepare and implement an SWPPP in compliance with MDEQ LCGP for the duration of the soil-

disturbing activities during the construction phase of the Project. SWPPP erosion control measures 

may include matting, mulching, compost blankets, silt  fence, filter socks, compost berms, and/or the 

establishment of sediment control basins. 

Á Provide temporary collection and containment systems for domestic and industrial wastewater during 

the construction phase of the Project in the form of  portable t oilets, and similar practices, as needed. 

Á Do not service or refuel equipment near streams and ensure all chemicals and petroleum products are 

stored and contained away from water sources. 

Á Use native plants to revegetate disturbed areas.  

Á Perform noxious weed management, such as mowing and herbicide application, as necessary. 

 OPERATION, M AINTENANCE, AND REPLACEMENT 

Straight Bayou, Atchafalaya, and Silver Creek Drainage Districts were responsible for land rights and easements, O&M 

of ditches, replacement of overfall pipes, in the1987 Plan-EIS.  Land users were responsible for operation and 

maintenance of overfall pipes.  The sponsors will operate and maintain all modifications and prev iously installed 

measures with technical assistance from federal, state, and local agencies in accordance with their delegated authority.  

Anticipated Maintenance Tasks: 

a. Periodic cleanout of ditches to maintain capacity. 

b. Repair of bank erosion. 

c. Control of vegetation in ditches and on berms by mowing or spraying.  

d. Repair or replacement of overfall pipes and water level control structures. 

NRCS will develop a new O&M Agreement, and  it will be executed prior to signing a Project Agree ment. The 

agreement will specify responsibilities of the sponsors and include detailed provisions for retention, use, and disposal 

of property that is acquired or improved. Provisions will be made for th e free access to structural practices for 

themselves, their agents, or representatives of the NRCS. 

 PROJECT COSTS AND BENEFITS 

In this section, the ditches are discussed in the original Evaluation Units used in the 1987 Plan-EIS for the purpose of 

indexing benefits and costs. The 1987 Plan-EIS Evaluation Units are provided below. 

Ditch Work Evaluation Units 

 

Main Ditch B

Ditch C2 and Main Ditch C

Ditch C1

Ditch L

4

10

Evaluation Unit Channel(s)

6

5
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Tables 7-1 through 7 -6 (excluding Table 7-3) describe the Project costs and Project benefits for the Preferred 

Alternative.  Estimated installation costs for the Preferred Alternative are shown in Table 7-1 and Table 7-2. Total 

annualized costs are shown in Table 7-4. The costs shown in these tables and throughout the document are based on 

standard cost accounting practices required of federal watershed planning agencies, such as NRCS. The cost 

accounting guidance is Economic and Environmental Principles and Guidelines for Water and Related Land Resources 

Implementation Studies. The basis for cost sharing between NRCS and the Sponsor is based on policy of 390-USDA-

NRCS, National Watershed Program Handbook, Part 600, Subpart E, April 2014.  

  

Table 7-1.  (Table 1 ð NWPM Part 506) Total Estimated Project Installation Cost  

 

  

PL 83-566 Funds1 Other Funds1

Channel Work

Evaluation Unit 4

(Main Ditch B)
$6,105,800 $1,018,100 $7,123,900 

Evaluation Unit 5

(Ditch C2 and Main Ditch C)
$6,042,200 $949,000 $6,991,200 

Evaluation Unit 6

(Ditch C1)
$1,530,800 $338,000 $1,868,800 

Evaluation Unit 10

(Ditch L)
$628,400 $165,300 $793,700 

Total $14,307,200 $2,470,400 $16,777,600 

May-2019
1         Price base 2019

Installation Cost Item
Source Total Estimated 

Installation Costs1
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Table 7-2.  (Table 2 ð NWPM Part 506) Estimated Cost Distribution  

Construction Engineering
Project 

Administration

P.L. 83-566 

Funds
Construction Engineering

Project 

Administration
Real Property Permits

Total 

Other

$4,472,600 $1,429,000 $204,200 $6,105,800 $638,900 $0 $0 $370,000 $9,200 $1,018,100 $7,123,900 

$4,408,800 $1,429,200 $204,200 $6,042,200 $629,800 $0 $0 $277,600 $41,600 $949,000 $6,991,200 

$1,168,800 $316,800 $45,200 $1,530,800 $167,000 $0 $0 $161,800 $9,200 $338,000 $1,868,800 

$510,000 $103,600 $14,800 $628,400 $72,900 $0 $0 $83,200 $9,200 $165,300 $793,700 

$10,560,200 $3,278,600 $468,400 $14,307,200 $1,508,600 $0 $0 $892,600 $69,200 $2,470,400 $16,777,600 

Evaluation Unit 6

(Ditch C1)

Evaluation Unit 10

(Ditch L)

Total

Works of Improvement

Installation Cost - Public Law 83-566 
1

Installation Cost - Other Funds 
1

Total 

Installation 

Costs

Evaluation Unit 4

(Main Ditch B)

May-2019
1 Price base 2019.

Channel Work

Evaluation Unit 5

(Ditch C2 and Main Ditch C)
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Table 7-2A.  (Table 2A ð NWPM Part 506) Cost Allocation and Cost Sharing Summary  

 

Flood

Prevention

Agricultural Water 

Management
Total

Flood

Prevention

Agricultural Water 

Management
Total

Flood

Prevention

Agricultural Water 

Management
Total

 $             2,555,800  $             2,555,700  $             5,111,500  $             2,555,800  $             1,916,800  $             4,472,600  $                        -    $               638,900  $               638,900 

 $               714,500  $               714,500  $             1,429,000  $               714,500  $               714,500  $             1,429,000  $                        -    $                        -    $                        -   

 $               102,100  $               102,100  $               204,200  $               102,100  $               102,100  $               204,200  $                        -    $                        -    $                        -   

 $               185,000  $               185,000  $               370,000  $                        -    $                        -    $                        -    $               185,000  $               185,000  $               370,000 

 $                   4,600  $                   4,600  $                   9,200  $                           -    $                           -    $                           -    $                   4,600  $                   4,600  $                   9,200 

 $             3,562,000  $             3,561,900  $             7,123,900  $             3,372,400  $             2,733,400  $             6,105,800  $               189,600  $               828,500  $             1,018,100 

 $             2,519,300  $             2,519,300  $             5,038,600  $             2,519,300  $             1,889,500  $             4,408,800  $                        -    $               629,800  $               629,800 

 $               714,600  $               714,600  $             1,429,200  $               714,600  $               714,600  $             1,429,200  $                        -    $                        -    $                        -   

 $               102,100  $               102,100  $               204,200  $               102,100  $               102,100  $               204,200  $                        -    $                        -    $                        -   

 $               138,800  $               138,800  $               277,600  $                        -    $                        -    $                        -    $               138,800  $               138,800  $               277,600 

 $                 20,800  $                 20,800  $                 41,600  $                           -    $                           -    $                           -    $                 20,800  $                 20,800  $                 41,600 

 $             3,495,600  $             3,495,600  $             6,991,200  $             3,336,000  $             2,706,200  $             6,042,200  $               159,600  $               789,400  $               949,000 

 $               667,900  $               667,900  $             1,335,800  $               667,900  $               500,900  $             1,168,800  $                        -    $               167,000  $               167,000 

 $               158,400  $               158,400  $               316,800  $               158,400  $               158,400  $               316,800  $                        -    $                        -    $                        -   

 $                 22,600  $                 22,600  $                 45,200  $                 22,600  $                 22,600  $                 45,200  $                        -    $                        -    $                        -   

 $                 80,900  $                 80,900  $               161,800  $                        -    $                        -    $                        -    $                 80,900  $                 80,900  $               161,800 

 $                   4,600  $                   4,600  $                   9,200  $                           -    $                           -    $                           -    $                   4,600  $                   4,600  $                   9,200 

 $               934,400  $               934,400  $             1,868,800  $               848,900  $               681,900  $             1,530,800  $                 85,500  $               252,500  $               338,000 

 $               291,400  $               291,500  $               582,900  $               291,400  $               218,600  $               510,000  $                        -    $                 72,900  $                 72,900 

 $                 51,800  $                 51,800  $               103,600  $                 51,800  $                 51,800  $               103,600  $                        -    $                        -    $                        -   

 $                   7,400  $                   7,400  $                 14,800  $                   7,400  $                   7,400  $                 14,800  $                        -    $                        -    $                        -   

 $                 41,600  $                 41,600  $                 83,200  $                        -    $                        -    $                        -    $                 41,600  $                 41,600  $                 83,200 

 $                   4,600  $                   4,600  $                   9,200  $                           -    $                           -    $                           -    $                   4,600  $                   4,600  $                   9,200 

 $               396,800  $               396,900  $               793,700  $               350,600  $               277,800  $               628,400  $                 46,200  $               119,100  $               165,300 

 $             8,388,800  $             8,388,800  $           16,777,600  $             7,907,900  $             6,399,300  $           14,307,200  $               480,900  $             1,989,500  $             2,470,400 
1 Price base 

2019.

Subtotal

Total

May-2019

Evaluation Unit 10

(Ditch L)

Construction

Engineering

Project 

Real Property Rights

Permits

Construction

Engineering

Project 

Real Property Rights

Permits

Subtotal

Engineering

Project 

Real Property Rights

Permits

Subtotal

Evaluation Unit 6

(Ditch C1)

Real Property Rights

Subtotal

Permits

Evaluation Unit 5

(Ditch C2 and Main Ditch 

Construction

2 Cost was allocated 50 percent to flood prevention and 50 percent to drainage for the multi-purpose flood prevention-drainage channels in accordance with P&G Section 2.3.8.c.

Cost Allocation
1,2

Cost Sharing
1

Works of Improvement Purpose Public Law 83-566 Other

Channel Work

Evaluation Unit 4

(Main Ditch B)

Construction

Engineering

Project 
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Table 7-3.  (Table 3b ð NWPM Part 506) Structure Data  

 


































